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ordinary literal English and formulations of symbolic logic, using 
Kalish-Montague notation; (2) construct valid derivations in the 
sentential and first-order predicate calculi; (3) lay a foundation 
for subsequent., studies in mathematics as a systematic study of the 
properties of numbers; (4) learn how to study logic and mathematics 
independently. Although ther^ are no formal prerequisites, it is 
recommended that the student complete a cours6 in informal logic, 
read with considerable skill, and be able to interpret terse, 
non-redundant, literal English. The basic course is divided into four 
units, with a fifth optional unit available to students who wish to 
work for an "A" grade. All testing is done as the student proceeds, 
from one unit to the next. For each unit of study, the student must 
perform one translation from English to logic and one derivation 
selected from the text. The basic course is expected to require about 
165 hours. (NHM) 
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SUISIAEY. . This publication contains finished and partly-'tested materials^ 
for a rigorous course in elementary formal logic. 

These materials will be corrected and extended through higher calculi 

in the Greenbook Abstract & Catalog, an occasional paper published through 

ERIC. 
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All oopu in this presentation is in ihe public domain and may be reproduced 
by educb>Honal institutions with or without adaptation for instructionat 
use; apprbvriate credits would be appreciated. 

I with to adknowledge the contributions of the following: 

Star\cDaniel Heimsath Don Mathers 

John m^Clure * \ David Narsico 

cold manp^^^±udents who^ over the y'earSj have contributed 

to this mo.del. ^ 

Spectal mentton should be made of the contributton of Ken Trueman^ 
a student at The Evergreen State Collegey whose proof --reading job 
hqs caught s^ijflany typographic ' and substaHtive boobs. 



Suggestions and criticism would be we 
over technical questions with users. 




I^d be happy to correspond 



Walter A. Coole 
Open Classroom 
Skagit Valley College 
Mt. Vernon, WA 98273 



COMMENTS. 

All materials in this collection can be reproduced satisfactorily on 
thermof ax-ditto or electronic mimeograph stencils, EXCEPT the Polecat 
Logic Derivation Sheet. This format should be reproduced in fairly 
high resolution technique to bring out the faint tic-marks in the body of 
the argument. These tic-marks^ provide the student a visual means of 
organizing through systematic indentations and provide easy guides for 
free-hand sketching of boxesi required by the Kalish-Montague systeih. 
Three images of the Derivation Sheet have been provided. 

The syllabuar and the Bailout Kit have been proof-read three times; undoubtedly, 
eifrors stiM. exist. 



In a polemic published in Improiring College and University Teaching 
(Wipter 1959), I set forth some reasons for promoting the study of logic. 
Subsec^uent experience has shown that the cur;?aculum recommended requires 
cpnsiderably more learning time than is usually available in conventional 
course increments w This course, .then, musx be considered as part of a 
larger cdrpus of training in critical thinking. 



In discussing my choice of texts with /dolleagues , I frequently encountier 
the opinion that the Kalish-Montague /text is "too difficult for. 
junior college students.'* Iri a conventionally-presented course, I would 
agree. KM is uncompromisingly rigorous and its language is difficult — 
not because of its^ vocabulary, but/ because of its exercise of the 
rich syntactic repertoire of the English language. * 

An ancillary objective of this ^ourse is to train students tp read and 
use constructively, logical and mathematicjal, texts of high rigor. My' 
own open classroom experience /convinces me |hat it is possible fpr a 
well-oriented student of average intelligence to master this text — 
and to considerable advantage. I therefore believe that KM ig the 
text of choice, and that it A^ill continue to be so for a good many 
years. 

During my years of advanced study at UCLA, I had occasion to discuss the 
text with Professor Kalish and believe that I have a good intuitive feel 
for the authors' pedagogical strategies. I can remember Dr. Kalish 
remarking that ncr ^'answer book" would ever be provided for the text. 
He and Or. Montague felt that such a publication would be a crutch, 
for a substandard teacher using (or misusing) thefr ,text. ' 

at 

It would appear that I should produce an apology for this affront to 
their intentions... ^ \ ^ i 

It is certainly the case that no teacher should undertake to teach 
formal logic who is unable to write plausible translations aad produce 
elegant* derivations with a minimum of hesitation; a competent logic 
teacher mu^t be so thoroughly in mastery of the sentential and predicate 
calculi as to be able to write proofs wh>le relating the activity to 
systemic considerations a^d thinking of pedagogic?" problems simultaneously. 

The text was written expressly for conventional instruction with lecture 
and demonstration as the primary "tnode of interaction with the teacher. 
Class meetings, then, are to provide much of the detailed^"feedback" on 
student performance. \ 

The presently contem'plated course was developed for "open classroom" 
presentation, where there are no efficient groupings of students. 
Students are entering the co'urse and completing it individually. The 
al>sence of a device such as' Polecat Logic Bailout Kit Numero Uno would 
leave the teacher producing elementary proofs repeatedly for single 
students — not the best use of teacher-time. * 



For many students, mastery of 'the predicate calculus will be sufficient 
to serve them well. However, the course outlined herein treats only the 
first four chapters of this excellent texBo (a fifth^is treated in , 
the appendix devoted to "A-projects") . 
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In subsequent presentations, through the Greenbook Abstract & Catalog^ 

I shall present tfeaching materials for "the remaining chapters of 

the textbook, as well as ^ some other extentions of the logical system. 

It may be questioned why;, in a two-year college, such offerings are 
undertaken. Certainly, 'the traditional "transfer" student or the 
"vocational" student is unlikely to have the time, in his brief tenure 
in a community college, to pursue advanced logical studies. 

I 'believe that advanced philosophical subject matter — including logic — wil 
be increasingly in 'demand by the older student who will appear in 
night courses for personal reasons. In Most two-year college philosophy 
programs, tlie local development of such courses would be impractical. 
Perhaps by providing the materials for such independent-stud^^^courses 
through ERIC, I can help my colleagues, at least by providing starting- 
points for more appropriate community activities. 
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ELEMENTARY FORMAL LOGIC. Course outline by 
Walter A. Coole, Skagit Valley College 



Skagit Valley College course number: Pnilosophy 120 

Quarter credits: 5 Semester credits: 3 " ^ 

Average student completion time: 165 

Primary goals: upon completion of this course, the student is expected 
to.'.. 

— translate between ordinary literal 
English and formulations of symbolic ^ 
logic, using Kalish-Montague notation 

— construct valid derivations in the 
sentential and first-order predicate ' 
calculii 



/ 



— lay a foundation for subsequent 
studies in mathematics as a systematic 
study of the properties of numbers 



Secondary goal: , to~l:BOTTi-4vowL..to study logic and mathematics independently^ 



Performance objectives: There are four units in the basic course; their 
objectives are as follows: 

I. to be able to. . . 

— translate complicated English sentences involving: 
"if ..-then" and "it is not the case that...'* and their 
stylistic variants iijrCo logical formulations of the 
minimal calculus ; ^- 

— construct valid derivations in the 'minimal calculus; ^ 

'II. — translate 'complicated. English sentences involving: 
"or", "and", "just' in c^ 



III. 



— construct abbreviated derivations in the sentential 
calculus 

— translate English sentences about "some" and "all" 
— construct derivations in the calculus of variables 



ly. — translate English* sentences^ involving proper names (and 
matheraatical statements also) ^ 

^construct derivations' in the full predicate calculus of the 
first order 

The foregoing performances entitle the student to a grade of "B"; to 
recieve a grade of "A", the student must undertake oxie of the following 
options: 

— study an optional unit of instruction devoted to' enrichment 
of the basic subject-matter 



— equal or beat the instructor in three out of fpur 
handicapped competitions involving the unit teats 

— act as a group leader for several students taking 
the course in concert 

— coach fellow students trirough the course 



V 



Entry ^ 

Persons advising students about this course should be aware that formal 
logic courses have a reputation for being some of the most difficult- 
^to-master subject matter in any college curriculum. 

Oddly enough^ there are no curricular prerequisites for the course. 

It is recommended that the average student complete informal logic 
as a preliminary to this course (see ^course outline). 

, In general, the student must read/vith considerable skill, and be 
able to interpret terse, non- redound ant literal English. 

Previous success and preference for proo.fs in high school plane 
geometry ar^ useflil but not essential. 

' The student should expect ^o work hard.^ in thi^ course ^nd have 
a high degree of tolerance for frustration with his temporary 
lapses in performance. A good sense of Jiumor is 4 great asset in 
the study of lo'gic. ' j 

\ 

' This course is not recommended as a substitute for tnathematics 

it is also contraindicated as therapy for severe emotional problems. 

Student materials j 

Kklish & Montague: Logic — Techniqu'es of Formal Reasoning. N. Y. 

Harcourt, Brace/ & World. 1964. 

Coole: Syllabus for Elementary Logic. 

Polecat Logic Derivation Sheets 

Notebook, several sharp #2 lead pencils, eraser 
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"ieaoher preparation 



The prospective teacher should complete this course, including the 
optional unit on enrichment, before attempting to teach it. He should 
be able to construct elegant derivations with ease and speed. 

Other materials required 

Polecat Logic Bailout Kit H-l Model derivations. 

Polecat Logic Bg,ilout Kit ^3 On MC inference rules. 
Cassette player 
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SYLLABUS FOR ELEMENTARY FORMAL ■l,6GIC.>y Walter 
A. Coole, Skagit Valley ^College* 



XojjT primary goals in this course will be to be able to: 

— translate between ordinary liter^?^ English and formulations 
of symbolic logic 
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— construct derivations in tKe sentential calculus 

— lay a foundation fbr-;subsequent studies in mathematics as 
a systematic study of the properties of uumbers 

and your secondary goal will be to learn how to study logic and mathematics 
independently. 

In the process of attaining these goals, you qill pass from t,he level of 
ordinary humanity to the exquisite status of LOGICIAN! 

This course of study is at least as comprehensive as any other such course 
in North America — and its standards are high* You'll find that it requires 
about 165 hours of your time to complete; perhaps even more. ' 

One reason we have set high standards for this course i^ to insure that 
transferring students who wish to continue their logical studies will have 
no trouble, regardless of what school they transfer to. Follow-up studies 
on students who completed the experimental version of iKis course indicate 
that every student started intermediate or advanced courses at the head 
of the class despite the fact that in the six institutions studied^ logic 
was reputed to be the most formidable course offered. 

The formal logic you are about to begin studying was developed during the 
19th century by Wilhelm Frege and furthur developed by Bertrand Russell 
and A^ N. Whitehead^round 1915. Its immediate application was to solving 
philosophical problems about the reliability of mathematics. It turns 
out, however, that formal (symbolic) Idgic serves many other purposes.^* 

The representation of sit;uations in the formal language of logic leads 
to thinking about problems from a totally ' and highly constructive viewpoint 
By representing events and ideas in the language of formal logic, we can 
draw some inferences more easily and confidently than if we are operating 
in the natural language. Remember: the natural languages are more 
adapted to oral rendition; the language of formal logic was deliberately 
created to focalize on inference relationships. 

*This syllabus accompanies Kalish & Montague; — Techniques of 
Format Reasoning. Har court. Brace & World. 1^964. I wish to acknowledge 
the advice and assistance of: Peter Cljgland, John D. Connell, John McClure, 
David Narsico, and John Reid. I am especially grateful for the counsel of 
M. Nicklai Bourbaki^ 
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Formal logic, then, allows the 'problem-^solver ,to-make inferences which 
accomplish two things : (i) he can deduce unerringly from beliefs known 
to be true and (ii) he can make plausible deductipns from questionable 
beliefs as a means of checking the latter against reality. 

In this course, we shall attempt to influence your attitude. When the 
course is completed, your instructor hopes that you'll hav^ acquired 
enough of a taste for the subject to undertake intermediate and advanced 
logical studies. Your grade, however, wiir NOT |be based' on your feelings 
toward the subject matter. 

Because of formal logic's close relationship to automatic^ data processing, 
and the widespread use of computers, you'll^ find that logic has applications 
in almost every vocation that uses large amounts of data and decision- 
making: law, engineering, medicine, education, political science — you 
name it! 

At the present time, the language of symbolic logic is used by relatively 
few people of highly sophisticated tastes. A few years ago, when I first 
began to studyx^he subject, sjrmbolic logic was exclusively for for 
graduate students. Now, you'll find that some symbolic logic is studied 
in progressive elementary schools I 

While not every problem can be solved by forYhal logic alone, many 
philosophers feel that this constructed, arti^fical language is useful 
in reaching agreements through dialogues. 

About' prerequisites \ 

No foijmal prerequisites are demanded for this course. We recommend that 
you enter the course.... K 

being ,able to read literal English with good comprehension 

understanding how to follow detailed instructions 

'able to study systematically and^ .skillfull 

Course materials 

This syllabus 

Kalish & Montague: I^gio—Teohniques of Formal Reasoning 
Polecat Logic Derivation Sheets ' ' 

Several sharp #2 lead pencils (don't attempt to do your work in ink) 
Eraser 

Grading 

ToN^tain a grade of "B" you must complete the first four units of this 

To attain a grade of "A" you must, in. addition, accomplish one of the 
following: 
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a. Complete Unit V. - 

Compete successfully with the instructor in a handicapped 
elegance contest^. 

c. Lead a study-group in logic, consisting of four other students, 

d. Act as a logic coach for one hour per day for a 10-week period, 

(Other projects may be negotiated with the instructor,) 

If you have attained the grade of "B" but not completed an "A" project 

by the end of the term, your "B" will "be reported and subsequently changed 

if, during the next term, the ^project is completed, 

(More about the "A" projects in Appendix I,) 

Testing 

There is no. final examination for this course. All testing is done as 
you procede from one unit to the next. For each unit of study, you are 
requi^red to •perform one translation from English to logic and one 
derivation selected from the text. All unit tests must be done in the 
vicinity of the instructor's office. 

4 

There is no time limit; your textbook may be used a's a reference during 
testing. 

Translations must be submitted on notebook paper; derivati,ons on 
Polecat Logic Derivation Sheets. Your work should be done in pencil 
and should be neat and ledgible; erasures are acceptable. 

Translations must demonstrate mastery of the step-wise method explained 
in the text, but may omit some steps. Derivations must meet minimal 
standards of validity defined in the text. 

Upon completing the test, your instructor will examine results and 
discuss them with you personally, H.-.-ytJCTdid not pass the test, you 
will be able to retake itj^fterj^^tmh^ re-studied the unit thoroughly. 

You may take unit^est^during your scheduled conferences or by appointment 
wfth the instructor. Casual dropping-in will not ordinarily be honored 
for testing. 

Study groupsj 

As noted above, som^ students will be working for a grade of "A** by 
leading study groups* Look for their advertising on the bulletirj board 
if you should want to join one. 

If yoO decide to become a member of a stud}? group, you should not wait 
until the group gets organized before beginning the work of the course. 

Your progress through the course 

This course consists of four units which are furthur analyzed into 20 
lessons. You should attempt to complete Lesson 1 before your first 
scheduled conference , 
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Complete this column. For starped (*) entries, see the unit schedule 
given you by the instructor; yfeu may choose your ovm completion dates for 
intervening steps • Allow for about 8 1/2 hours for each lesson's study. 




Unit Lessbrr 


■^an to 

ofmplete 


Z?ate actually 
completed 

< — ^ 




y^i^ir QUIZ EE. 

Translation 
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Derivation 
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Fill these columns out 
as you complete each ' 
lesson 

UNIP^I^ 



Fill these columns out 
circle your score as you 
pass each unit test 



Lesson 1 



Your OBJECTIVES for this lesson: 
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(to be attained before attempting 
the next) 



( ) to be able to form the negation of a sentence 
( ) to be able to translate an English conditional sentence" into 
partially symbolic formulation and to distinguish antecedent from 
consequent . ' ^ 

( ) to know what senten<?e letters stand for 

) to know some Greek letters are and what they will be us^d for 
) to be able to explain what subscripts are for . 
) to be able to drop parentheses without goofing 
) to be, able to distinguish what KM* call sentences 

) to know where to find a list of stylistic variants for Vif...then.. 
and to be able to distinguish which is antecedent and consequent in each 
'*In this syllabus, I'll use the abbreviation "KM" to designate the text 
and its authors, Donald Kalish and RichaoTM Montague. 



This lesson^ s ASSIGNmNT: 



(how to reach the objeX:tlves 



Read: 



In KM* you^ll quickly encounter* a few Greek letters- You shouldn't be 
awed by them; every Greek schoolboy masters^ them in the fiors.t grade. 
KM use the Greek letters to represent sentences and cert/in "well-formed 
formulae" — sentences which 'are -combined into^ comp'osites. according to 
the rules. 

You should be able to recognize and pronounce these lew Greek letters. 
They are, in order used in the text, 

Letter 
X 

* a 

6 
e 

.. C ' ■ \ 
6 ' ' 

n 



i 




"*If you've already forgotten what this abbreviates, you're not 
reading carefully. Start the syllaj;)ug from the beginning! 



„5„ 



[ Page 5.1 follows. ] 
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Since the sentence letters and Greek letters used in KM are restricted, 
we might run into a problem unless we head it off at the pass. We 
wish to b-e able to Vonipute logical relations involving day number of 
sentences • j ^ . 

By using subscripts^ ti)us • 

$1 Q3 

we can create symbols of abbreviation for any number of sentences and 
formulas we want. The two examples given above are pronounced... 

phi-sub-one and Q-sub-three 

a 

respectively.^ ^ 
Read : 

Many students complain that KM is too hard to read. Such complaints are 
symptoms of inadequate reading "and/or failure to master a previous objective, 
They are not likely to elicit sympathy from the instructor, but he'll be 
happy to oblige you recommending ways that you can remedy the problem 
for yourself — in the mbst efficient manner. 

r 

When you undertake to study a lesson, you should do the following thiijgs: 

1. establish clearly in your mind what you're trying to accomplish 
by reading the' lesson's objectives carefully 

2. ^" work your way through the assignment as advised in the syllabus 
'3. complete all written work as directed 

4. review the assignment by phecking off each objective you've met 



-5.1- ly 



and re-studying each objective you're not absolutely sure 
about 

If you run into difficulty, here are some ways you can bail yourself 
out, . . 

* 

1. Write down what page you encountered the problem on 

2. Write out briefly what you see tbe problem to be 

3. Try to find a passage in the text or syllabus that 
deals with the problem 

4. Check the classroom for a listing of logic coaches; 
'consult with One of them • 

5 s "Ask the iiist^uptor' 

6. If all else fails, try studying 

Read : 

In reading the text, you'll be asked to answer some questions as you 
procede. I've abbreviated these exercises by omitting the usual 
annotations. Each item will call for some kind of response; there are 
three categories: 

i. True-false, r These are indicated by simple sentences 
with no choice indicated. 

ii. Conventional multiple-choice, blark .the appropriate 
* response. 

iii. Citation alternatives (these are the tricky items). 
These are indicated by three decimal numbers, immediately 
after the iten\. The direct answer to the question 
appears in the textbook. The decimal numbers indicate- 
three possible places where the answer might appear; 

but not necessarily—the answer may be somewhhre else! 

The decimal number 45.1 referrs to page 45— the first 
quartery^f^e page— the passage will begin. 



To respond to the citation question, give the alternative 
(whether offered or not) and write the first few words of 
the 'appropriate sentence, thus... 

22.4~The quick brown fox... 

This ma^ appear a bit opaque now, but a couple of examples will be give 
shortly. ^ 

ACHTUNG! In measuring your text, include the margins. 

Several students have discovered that marking the edge of the text in 
quarters with a felt-tip pen saves a lot of nuisance. ^ 
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Read pp. 3-12 of KM carefully and respond to the following "reading 
questions" as you read. Write your answers on notebook paper. 

WARNING! DON'T EVER think of or read "->" as equals or and. ALWAYS 
render it as "if . • . then . . ^" or "...implies..." The penalty for 
violation of this warning is instant death! 



4 

Reading questions ; 

'1. Logic is concerned with arguments, good and bad* This is^-a ''true- 
false^' item; it happens to be true^ according to Therefore^ 
write TRUE or simply T. ^ 

2. Virtue anioj^ arguments is known as: A. validity; B. compositness ; 
C. clarity; D^ione of these. This is a conventional multiple-^choice 
question whosecorrect answer is 'M" — that's according to KM. All you 
have to do is write down the letter "/I". 

3. How do we analyze validity? - 3.2, 3.4/, 4.2 This is one of those 
sneaky citation questions. The correct response goes like this... 

4.2 — We shall analyze validity in steps... 

4. What is the abbreviation for the phrase "...it is not the case that..."? 

4.1, 4.2, 4.3 OKy babyy you^r4 on your own for this one.^ \ 

5. v>hat is the abbreviation for the phrase ". . .if . . . then. . ."? 4.1, 

4.2, 4.4 This is another sneaky ovt ation item. This one is doubly 
sneaky y because the answer in KM doesn't occur in any of the locations 
suggested. The correct answer is... 

4.3 — For the phrase ^if^^-y then' let us use the symbol 

Note: we may not always agree on the quarter of the page in close 
measurements. It's nothing to worry about. What is important is 
selecting a sentence that directly and correctly answers the' question. 

For the rest of the reading exercises^ you're on your own. 




) 



-7— 



6. In examining the compos i te sentence R-^T, A. The antecedent " i s P and 
the consequent is ^4 B. The antecedent is Q and the consequent is P; 
C. The antecedent is R and the consequent is T; D. The antecedent is T 
and the consequent is R; E. Both A and C^are correct. 

I. Whep sentences have the same base letter but different subscripts, they 
are necessarily related. 

8. Which of these are part of the KM language? A. English declarative sen- 
^ tences; B. The symbols /v and ; C. Sentence letters; D. All of 

these; E. None of these 
'9. The appearance of Greek letters at page 6.3 is something to get hysterical 
about. ^ 

10. Capital Greek letters stand for: A. Engl ish. sentences ; B. Sentence letters; 
C. Composite sentences. of the KM language; D. All of these; E. |Jone of these 

II. How would you find out what the class of sentences consists of? 6.1, 
6.2, 7.1 

12. In the sentence ^(P-^(i), the most prominent logical symbol is^^'. 

13. In the sentence ^ (P -^Q) , the most prominent logical, symbol i s ' — ^ ' 

14. Parentheses may be dropped willy-nilly. 

15. The sentence in exercise 3, page 8, is a non-symbolic sentence. 

16. The sentence in exerici^e 4 is a symbolic sentence. 

17. It is a sentence of some kind. 

18. The sentence in exercise 5 is a symbolic sentence. 

19. Number 6 is a sentence. 

20. What is an abbreviation? 8.3, 8.4, 9.1 

21. How do you trans"late a symbolic sentence into literal English on the bas'is 
of a given scheme of abbreviation? 9.I, 9.2, 9.3 

22. Give two stylistic variants of "it is hot the case that..." 10.4, 
' 11.1, 11.2 (Where does the sentence start?) 

23. A concise list of'stylistic variants for "if.... then" appears at- 11' 1 
11.2, 11.4 . ' ' 

24. Concise, italicized directions for translating from English to KM is to 
be found on; 12.1, 12.2, 12.3 

Now check your answers. 

1- True 13. False 

2. A 14. False 

3. 4.2 — We shall analyze validity 15. True 
in steps. . . . I6v False 

4. 4.2 — Let us adopt for the . 17. True 
symbol '/^' ... 18. - True 

5. 4.3 — For the phrase 'if..., 19\ False 

then'... y/lO. 8.4— More explicitly, let us... 

6* C 21. 9.2~The process of a literal... 

7. False >^ 22. 10.4~Two stylistic variant*^.. ^ 

8. D >^ 23. 11.3~If 4>, then 

9. False 24. 12.1— (I) Introduce 'it is not 

10. D . <J the case thai.,/ # 

11. 6.2 — To be more explicit... 

12. True \ 

If y6u scored 90% correct: check out answers you've missed and procede. 
If you scored less than 90% correct: complete the reading frdm the 
beginning. ♦ 
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Exercises ; ^ ^ 

Complete the exercises on pp. 12—13 • The next time you have a chance, 
check them out against the model answers in Polecat Logic Bailout 
Kit Numero l.'^ 

Re-read KM, p, 6.2, the characterization of the class of sentences. 
Then complete the following |ecision flowchart (p. 10). ^• 

Note that a lozenge shape indicates a question; a circle is a conclusion. 
Indeterminate results are shown in dotted rectangles. 

A composite sentence is one composed of one or more sentence letters an'^""'^^ 
at least one symbol. Thus, P, Q, and Z are not composite, while*.. 



P-^Q ; 

A' R / 



are composites. 



4r ' -I* 



4 



*Copies are available in the classroom and in the library. 
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.4. Composite? 

B. Symbolic sentence. 

C. English' sentence? 

£>. The st^^tus of the composite is the s«me «4^the status 
of either ♦ or ♦ • . / 

Not a sentence^ 

F. Sentence- 1 etter? 

G. The status of the composite is the same as the status 
Pf ^ • 

H. Form: 4) ^ f ? ' ^ ^ y 

Do not peek below this line before you've finifished!- 



i: A 

2. F 



4. H 

5. E 



7. D 
8- C 



REVIEWING this lesson. 



Now, return to page 4. Read each objective that vas established for 
this lesson. Make a check mark in* each bjank beside an objective you ^ 
feel sure you have met thus: (v^ ) • Re--read appropriate portions of the 
text or syllabus to cover any objective you're unsure about. 

If you make sure that you've met all lesson objectives as you gOj you'll 
avoid time-^consuming effort later. DonH, attempt to procede to the next^ 
lesson until this one is learned thoroughly. 

RECORD-KEEPING for this lesson. 

Turn back to page 4. In the appropriate columns, write down the date 
you completed Lesson 1 and your reading- score . 

COMMENTARY ON TESTING 

We're now in a position Xx> tell you what the rules for half the quiz 
requirements are. 

You will be asked to translate from one or more English sentences of the 
textbook exercises Into MC language; ie. the language of KM, Chapter "I, 
involving sentence letters, and '^'', 

This translation should be submitted on a separate sheet (notebook paper) 
from your derivation. It must be written ledgibly and neatly. While 
only the logical formulation is required, you may write any intermediate 
steps you wish to sho>7\ ^ ^ 

If the instructor finds the translation plausible, 3tou have m^^^he 
requirement, li not, you may take that part of the test over, or you 
may challenge. 

To challenge your Instructor's evaluation, it will/ie sufficient for you 
to produce a statement that the translation is ^^^frect, signed by a person 
who (all of these) : 

i. agrees to arbitrate the contenti<m and provide a reference 
in case he decides in favor of th^student 

ii. has taken at least three/Courses in logic from an accredited 
institution with a grade of /not less than "B" 



iii. has taught a courae in formal logic, set theory, or foundations 
of mathematics within t^ie last five years in an accredited insti-: 
tutioji of higher learning in the United States or Canada. 

Should the arbitration be' decided in favor of the student, the instructor, 
will read, carefully, the reference. provided in an attempt to improve 
his proficiency. 



Lesson 2 

^» 

Your OBJECTIVES for this lesson will be to be able to: 

( ) write the first line of a derivation, even though you haven't 
the foggiest idea how to precede from there *" ^ 

{'^) write from memory in symbolic form^ and apply the four MC inference 
rjiles 

( ) recognize correct applications of the fou1\MC inference rules and 
know when they We been misapplied 

( ) locate a description of three basic derivation ^laxterns of MC and how 
to apply them in constructing derivations and completing arguments and 
sub-arguments 

( ) recognize when a derivation has been correctly complied > 
( ) locate in a hurry and apply a list of five heuristic \ules useful 
in constructing derivations in MC 

ASSIGNMENT 



Read : KM, pp. 13-28. Respond to ^the following. 



v 



Read i ng ques t i ons : 

Y. What are the parts of an argument? 13.2, 13-3, 13.4 . * 

2. /When is a symbolic argument valid?, 13.4, 14.1, 14^2 / ' , . 

3. The cornel us ion of a valid argument is always trdV; 

4. How does one establish the validity of a symbolic argument? 14.1, 14.3, 14.4 

5. What is the first thing that one writes when constructing a derivation? 
A. The premises; B. A Show-1 i ne" ; C- Both of these; D. Neither 

6. It is absolutely necessary to have the whole derivation completely, clearly,* 
and distinctly in mind bef<^^4)egi nni ng a derivation. 

7. Which of the following ' s^^^^fciy^ij^^rence rule? A. MP; B. MT; C. . DN; 
D. R; E. All of these ^'^^^^fl^^^T^O^^i:^* 

. ...^A*^.>' ^ I'St of inference' rules ^ si^^^w^^p'^^^^^th Greek let ters pr^inted 
^lv^'^':|j/^I;: i n italics, is to be found' at-: ^r^^^^^^ ,^5- 3 , 1 5 .4 • js^ 
^'^frt^J^*"'^" Inference rules are mandatory dire^^^^sv ' , 

10. Inference rules may* be applied whenever one wants to, provided there are 
s ta tement s of exac tjy the f orrji^f those in the premi se-mode 1 s above the 
line. 

11. The symbols used In stating i nf erence ^ru 1 es indicate the most prominent 
symbols in the statements exemp 1 i f y i ng *^he application of said inference 
ru I es . 

^ 12. The abbreviation for modus ponens is MP. 

13. The abbreviation for modus tolens is MT. 

14. The abbreviation for double negation is DN. ^ 
15v "The abbreviation for repetition is R. 

16. It is necessary to memorize these rules. 

17. It is necessary totnderstand how to apply these inference rules. 

18. One can accomplish gre^t things in logic even without understanding the 
four basic inference rules* ' * 

19. There are examples of applications of the four basic rules of ^inference 
on: 16,.1, 16.2, l6,3, 16,4 ^'-^ '\ - 

20. There' is a difference between a derivation procedure and an inference rule. 

21. Which of the following is not a der i va t i on 'procedure of KM, Ch. I? 

A. Direct; 6. Conditional; C; Indirect; D. Universal; E. All of 
these are described in Ch. I . , ^ 

22. The first explanation of what a direct derivation is occurs in: 16.1, 
1^.2, 16.4 



The first exp I anat i on -of what a conditional derfvat^-on is occurs in: 

16.1, -16. 3, 16.4 ' Y ' 

2k. In effect, a Conditional derivation shows that one thing, ^ , i^iplies 
another, ; it does not show that either d) or ^ are true. v 

25. ' The truth of {2k) explains why it is OK to assume ^ . 

26. The first explanation of what an indirect derivation is occurs in: 
,17.1, 17.2, 17.3 ^ 

27. The derivation called indirect derivation is also known as reductio ad 
absurdum . 

28. A subsidiary derivation is also known as, a I enyna . (Hint: it a.in't in KM.) 

29. No valid derivation can have more than one "show** line. 

30. A formally-stated, i ta I i c i zed" s tatement of what can be done appears at 

20.2, 21.1, .21.2 

31. When can a ''show" line be- entered into a derivation? 20.1, 20.2, 20.3 

32. What is the annotation required when a premise, is entered as a line of a 
derivation? A. 'Assumption*; B. 'Annotation'; C. 'Assertion'; D. Any 
of these; E. None of these 

33v« If 'show •> ^ ' is a line of a deri\}ation, which 6f these can be written 
as the next I ine? A. 0 ; B. ^ ; C . ; D. None of these; E. Any of 
these ■ 

3k, The result of the application of inference rules to antecedent I lines can 
be entered as a line of a derivation. 

J5. The term "antecedent line'* in a context such as ^34 includes lines with 
an uncancelled "show," 

36. The term "antecedent line" in a context such as ^3k includes lines inside 
boxes. 

37. It is, sinful to appeal to an uncancelled show-line." 

38. It is sinful to appeal to a boxed line. 

39. A formal, italicized statement of the satisfaction of a derivation appears 
at: 21.1, 21 .2, 21 .3 

kO. The italicized statement of derivation rules (20.3-21.3) includes a state- 
ment that conditional der ivat ions must include an appeal to the antecedent 
of the conditional to be derived. 

k] , Regardless of the kind of derivation that has been started, if the line 
to be derived has been derived, the derivation has done been did. 

k2. Regardless of what kind of derivation has been started, if a contradiction 
has been shown, thenr'*-the derivation has done been did. 

43. Wb.en a derivation has been completed, one has an option to whether to 
bbx-and-c^nce 1 or not. 

kk. When a derivation has been completed, the logician should smile. 

kS* There is nothing important between pages 21 and 25. 

^6. When is an English argument said to be valid? 24.3, 2k. k, 25.1 

ky . Are annotations, strictly speaking, part of a derivation? 25.1, 25.2, 25-k 



Now, check your answers... 

1- 13.4 — An argument, as we shall..?. E 

2. 24.3 — A symbolic argument is said... 8'. 15.2 — The inference rules... 

3. False 9. False, . - 

4. 14.2"To establish the validity... 10. True 

5. B or D: "conclusion" 11. True 

6. False ^ 12. True 
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5?1 











13. 


True 


29. 


False 


14. 


True 


•30. 


20.3--The 


15. 


True 


31. 


20.3— (1) 


16; 


True 


32. 


E 


17. 


True ^ 


33. 


A 


18. 


false 


34. 


T 


19. 


16.2 — For example, in the.,. 


35. 


False 


20. 


^ True 


36. 


False 


21. 


D 


37. 


'True 


22. 


16.3 — (i) By direct derivation 


. . . 


38. True 


23. 


16.4— (ii) By conditional^ 


39. 


21.2— (6) 




derivation ... 


40. 


False 


24. 


True 


41. 


. True 


25. 


True 


42. 


True 


26. 


17.2— (iii) By indirect 


43. 


False 




derivation 


44. 


True 


27. 


True ^ ^ 


45. 


False 


28. 


True 


46: 


25.2— An 






to- 


be valid. . .* 



explicits 



47. 25.3 — Annotations do not... 



If you scored 90% correct: check out answers you've missed and proced^. 
If you scored less than 90% ct>rrect : \ complete the reading from the 
beginning. " \ 

\ 

AT THE EARLIEST OPP£)RTUNITY— Complete \P(? I ^aat Logic Bailout Kit Numero 5^. 



A Programmed Sequence on donstruCting«Derivations 



Directions to the student; 



David P. Natsico 



\ 



(a) You should procede through this program by reading each frame. 

(b) Each frame has a definite response. Write your answer in the 
space provided -or on scratch paper. ; 

(c) As you procede, cover the answer to 'the frame you're working on; 
check your answer only after you have written your response. \ 

(d) You should have KM open to pp. 20-21 for reference. We'll rvefer 
to the portions of the text in italics by ,the designated numbers — \ 
"Steps", although they aren't, in the striSptest sense, steps. 



*Available in the College Library only. Time: about li hours. 
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[Page 14.1 follows] 



5>2 



!• To establish the validity of a symbolic argument with the sentence 
4> as its conclusion, we construct a DERIVATION of 4> from the premises 
of the argument ♦ 



One determines the validity of a symbolic argument by constructing 




DERIVATION 



2, An explicit set of directions for constructing a ^ 

from given symbolic premises are useful to establish the validity of an 
argument from given premises. 



^ ^ . DERIVATION 




— 1A.1-- 



*> 



3. There are THREE kinds of derivations: 

1. DIRECT derivations > ' 

2. CONDITIONAL derivations 

3. INDIRECT derivations 

These kinds of derivations are based upon the form of the 

symbolic sentence you wish' to derive and the' form of derivation used, 

f 

The derivations you will be learning to construct will be; 

^ ' / ' ' 
1) , 2) , 3)_^ 

derivations . 



THREE 

1) dj^rect , 2) conditional, 
3) indirect 



2^ 



4. In order \ito properly construct the^e thre6 kinds of derivations 
from given symbolic premises, an explicit set of directions have been 
presented in KM, pp, 20-21. The dir'ections and applications of these 
will be presented in the following frames, 

(No response required,) 



5\ Read. Step 1 of the directions: (p, 20,3) 



Suppose P is the symbolic sentence. Then may occur 

as a line. ThS' annotation following this line would be 

. Thus, the whole line would be \ ^ 



1. 



SHOW P ^ 
ASSERTION 

1 . Show P' Assertion* 

6. Read Step 2: 



Suppose that a given premise is P ^(j . This premise may then occur as 
a line. It may be written as: 



Suppose that a given premise is p -y^ (q -> R ) , It may appear as the line: 



P ^ Q Premise 
P -^(Q -^R) Premise 



~15~ j:*^ 



7.1 Kead Step 3. . 

(Nbte: within this course, we require the abbreviation '*ACD" for ^'Assumption 

fa|r Conditional Derivation."^ The reason for this should become obvious 
as -you procede.) 



Example: 

1, Showl($^ H') ^ Assertljon 

2, $ ' * ACD 



Therefore, if P, R ajTj^ symbolic sentences such that Show (P -->R ) 

occurs a line, then may occur as the next line. These two lines, 

complete with annotation would be: ^ ' 

1, Show (_ ) Assertion 

2. ' 



1. Show (P-^R) Assertion 

2. P \ ACD 



Note: A symbolic sentence Of the form 4^ ^ is called a conditional . 
It therforq seems appropriate to call a. derivation of this nature a 
conditional derivation with the assumption in the second line called 
'^assumption for conditional derivation. 

8. If line 1 in a conditional derivation is... 

1. Show (S T) Assertion 
the next line would be: ^ 

2. ' 



2. S ACD 
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9. In the following argument: 

P Q. Q R/. P R, 

remember that the premises are the given symbolic sentences, and the con- 
clusion is that symbolic sentence following the which stands 
for the terra \thefefore' (or something to that effect), * 




In the argument above, tKe-*p^emises are: ^ 

and ^ ^^-^ and the conclusion 

is ' . 



, P ^ ^ <S -^/? ^ and the conclusion ^s: 

ICR The conclusion of the argument is' What yp^ want to derive. This 
desired conclusion is indicated immedia^isly-.-iri "the first line of the 
derivation, conclusion ytKi wish to derive follows the term 'show* 

in the first line, * '» • « 

From the symbolic: argument ' 

P-^Q, Q-^R,',P->R ^; 

the first line of the derivation would be: 



1. Show (P R) Assertion ^ 

11. In-^the following argument, 
?^ q. Q -> R' . ' . P -> R 

V 

the conclusion, P R, is of the form 4> ^, which is called a condi- 
tional , The Gonb'lusion is that part of the given symbolic argument which 
usually determines the kind of derivation to be constructed. 

If the conclusion is a conditional , you would probably begin to construct 
a conditional derivation, 

F©r which of the following arguments would you probably begin a 
conditional derivation? 

-^A, P-^Q, Q-^R :-;P-^R 

f B, . Q -^R, -^P It^ , • , -A. P Q 

C, --S^^T, s-^f^,;, T 

D, P > (Q R) , P ^^(R-> S) , P ^> (Q S) 

A, B, and D, 
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12. Given the symbolic argument, 



you would begin a 

be: 

2. 



derivation and the first two lines would 
) 



CONDITIONAL 



1. Show(P-^R) 

2. P 




Assertion 
\ACD^ 



13. Remember that premilses feay appear as lines followed by the annotation 
"Premise". ' 

From the following argument, be^in a conditional derivation. The premises 
may be entered as lines 3 and 4. , - - 

. SH>t. T-^U.'. S^U ^ 

I. ( ) 



\ 



4. 



V 



1. Show (S ^ U) 

2. S 

3 1 S T 

4- T -^^ U 

14. Given the symbolic argument: 

p ^ (Q^R). P ^ (R^ S) 



Assertion 
ACD 

Premise 
Premise 




you would construct a 

would ^begin with these four lines: 

■ -y-.- — ^ 

4. 



P -> (Q-» S) 
derivation. The derivation 
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CONDITIONAL 
!• Show P CQ ~> S) Assertion 

2. P ' ACD 

3. P->(Q-^»S) Premise' 
4- P-^(R-^S) Premise 

15* S-^T. S-^ T T 

The conclusion of the above symbolic argument is NOT a conditional, 
(kemember: a conditional has the form $ -^^O 

Therefor^ a conditional derivation is NOT used to derive' this argument's 
conclusion. , 

An INDIRECT derivation is generally used. 

The conclusion of the symbolic argument above is ^ 

To determine the validity of the above symbolic argument yon would 
construct an derivation. 



^^^^^ * , IljipjPRECT 

16. Step 4 is used to begin INDIRECT derivations; read Step" 4. 

(Note: in this cpurse, we will require that such lines be annotated by 
the abbreviation' "AID" — for "Assumption for Indirect Derivation". ) 



This step is used to begin construction of. derivations. 

Suppose that P is a symbolic sentence such that 'Show P' occurs as a line, 

Then may occur as the next line, followed by the annotation 

"AID"., . - 

Tlie first two lines ot the indirect derivation would thence: 

1. P ^' 

.^2. 

I 
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1. 

2. 



Show P 



INDIRECT 
^P 

INDIRECT 
AID 

Assertion 
AID 



17 • Remember 



the second part of Step 4 



Sii^ose that P is a symbolic sentence such that "^hoj^^' occurs as 

a line. Then may occur as the next line. 

The first t\JQ\ lines of this derivation would be: 



1- 
2- 



1, Show*'^P 

2. P 



INDIRECT 

Assertion 
AID 



,18 • If P is a symbolic sentence and one wanted to begin an INDIRECT 
d^ivatibrt, the derivation would begin in one .of two ways: 

!• Show P ^ ^ ^ 

2- ' , 



or 



or 



1 • Show 
1. 



1- 

1. 

1-' 
2- 



Show P 
>*^P 

Show ^P 
P 



Assertion 
AID S 

Assertion 
AID 



IF YOU 'RE IN THE MOOD FOR A BREAK, THIS IS A GOOD PLACE TO TAKE ONE— 
BUT DON'T STAY AWAY 'FOR MORE THAN 15 MINUTES^, OR YOU'LL HAVE TO REVIEW 
BEFORE GOING ON! 
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19. So far, two kinds of derivations have been discussed: (i) cond- 
itional derivations and (ii) indirect derivations. In the following 
exampleis of symbolic arguments, indicate which kind of derivation 
would be most appropriate: 

A. (P-^Q)^Q. Q->P P INDIRECT 

B. Pr^(Q-^R). P->(R-^S) .\?^iQ-^S) CONDITIONAL 

C. ---P^Q. P-^Q Q " 

D. Q-^^R. ^P^R /. -'P^-'Q 

E. ^(R-^Q). P 

F. P-^Ql P->^Q ^? 

G. [(p^Q)^p]^p. ^ 



write the first four lines of the derivation of Example A. 

1. ' ' ' 

■ ■' ' ' — -■■ > — 

2. ; 

3. : ^_ 

4. 



A. ^iTOIRECT^ 
,B. CONDITIONAL i 

C. "iNblRECT 

D. CONDITIONAL 

E. INDIRECT 

F. INDIRECT 

G. CONDITIONAL ^ ' 

1. Show P Assertion \^ 

2. -t'P AID 

3. (P Q) Q Premise 
4g^ Q --^ P Premise 

20« Write the first four^-lines of the derivation of the following 
symbolic argument: 



P'^(Q--^R). P-^CR-^S} . P^(Q->S) 



1. 
2. 
3. 
4. 



1. Show P~^(<^-:^S) Assertion 

2. P ^ ACD 

3. P-^CQ-^R) . Premise 

4. P-->(R->S) Premise 
21. . Read step 5, p. 21.2. 



Your response to the 'first reading of Step 5 should be: OH HEL ! 
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OH HELP! 
* or OH HpLLt 

Either .response is justifiable, 



Nota: The following frames shopld to explain Step 5. 
22. Let's look at the first part Step 5 again. 

Suppose you have tixe antecedent lines : 

2. P ^ . ' ' ^ i 

'3. P->Q ' ' 

By applying Modus Ponens (MP) [KM, p. 15] , ^o-'these two lines you have. 
4. 



4. Q 

2^, Read the end of Step* 5 again. 



Therefore, if Lines 2 and 3, with annotations are: 

* 

2. P ' (Assump^tion) 

3 . p ^ Q * Premise 

then Line 4 should be: ' 

4. Q , MP ^ 



4. Q ' 2, 3, MP 

24. Lines 2-4 COinn look like chis: 



2; P (Assumption ) 

3 . P ~->Q ^ Premise 

4. , y 



4. .Q . 2, 3, MP 

If the inference referred' to in Frame 24_is unclear (or any of the 
others, for that matter) you should review Polecat Logic. Bailout 
Kit Numero S. 

25. When Step 5 refers to antecedent lines ^ it refers to a preceding line 
which is neither boxed nor contains an uncancelled 'Show' . 

[The term 'Show' with a line through it, thus: 
GIIQW 

is called a CANCELLED SHOW.] 
The following two lines: 



i.p 

,P-^Q 



are contained within a ^. 

O __22- .'^t 



The line 'Show contains an UN 
The line ' Sliow <t>' contains*^' 



SHOW. 

SHOW- 



BOX 

IQ tCAMCELLED SHOW 
CANCELLED SHOW 



26. 



The lines within a box, as shown above, for example, may NOT be used 
lo infer subsequent lines. 



In the following examples. 
A. 



2. 
3. 



2. 
3. 
4. 



P 



P 

P- 

Q 



Assumption 
Premise 

2, 3, MP 

Assumption 
Premise 
2, 3, MP 



which example demonstrates the proper use of antecedent lines to infer 
Q in Line 4? 

Example 



27. 



Look 



EXAMPLE B 
at the last part of Stfep 5. 



1. 


Show P 


2. 




3. 




(R^Q) 


4. 


Q 




5. 


'Ghow R -^Q 


6. 


R . 




7. 


Q 





In thfe example above, which line contains a cancelled 'Show'? 

Which line contains an UNcancelled ^Show'? 



Cancelled 'Show': Line 5. 
UNcancelled 'Show': Line 1. 



TUIS IS ANOTHER GOOD SPOT FOR A SHORT BREAK. 
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28. When 'Show' in Line 1 of a derivation is CANCELLED and all 
SUBSEQUENT lines are BOXED, the derivation is complete . Which of the 
following derivations is/are complete? 



A. 



1 • fSKotf ^ P 




B. 1. Show P 
2. -vp 



. 1. 
2, 



3. 
4. 
5. 
6. 
7. 



- (R-^ Q) 



Show [ (P Q) 
'(P -» Q) P 

^t -ti-L.» D 



p] 



4. 


F 




R -^Q 5. 


-^(P-^?" Q) 


6. 


r*! 


P^Q 


7. 






8. 






9. 


P 





The completed derivations is/are (circle one or more): ABC 



A. Only in derivation A is Line 1 
cancelled and ALL subsequent lines 
boxed, 

[However,' the other derivations are ready to be completed; all that is 
necessary is to cancel the 'Show^ in Line 1 and box all subsequent lines.] 

29. In th^ following example [KM, p. 25], which lines may NOT be used 
to infer subsequent lines: 



1. Show 

2. Q 

3. q-^'s. 

4. S 

S-»T 

■Shew- P -»T 



5. 
,6. 

7. 
8. 



P 

r 



Assertion 
AID 

Premise 
2, 3, MP 
Premise 
Assertion 

ACD 

4, 5, MP 



i 



Lines 



, and 



^ may NOT be used. 
The reasons are that Line^ contains an UN_ 
Lines" 



and 



and 



are 



Lines 1, 7,^ aTTd- 8 may NOT be used. 
Line 1 contai[.ns an UNcancelled 'Show' 
Lines 7 and ^ are boxed. . . 
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30. In the following exaimple ftll in the missing information. 



1. Shov P-^-R 

2. P 

3. P^ Q 

4. a 

5. 4 R 
6. 



Assertion 
ACD 

Premise 



Premise 
4, 5, _ 



After you fill in the blanks, BOX Lines 2-6 and CANCEL the 'SfepX3 
Line 1. - ' ^ ^ ' 




GItow P — ^ R 




Assertion 
ACD 

Premise 
2, 3, MP 
Premise 
4, 5, MP 



NOTE: The darivation is now complete. 
31. Read Step 6, p. 21.2-21.4. 




An example of (i) 



1. 
2. 

^5. 



Show P 
^'P -^Q 

P 



I An example of (ii) is: 



2. 
3. 
4. 
5. 

->6. 



Show P R 
P . 

P -^q 
Q 

Q -^R ^ > 
R 



An exanfpte of (Hi) 
is: 



1. 
2. 
3. 



ShSiT'C't^Q 
Show Q 



4. ^^Q 

H^5. P 

^,P 



In the three examples above, cancel the occurrence df 'Show' and box all 
subsequent lines* 



1. 




1. •Stow P -^R 


1. 


Show C-^'Q 


2. 
3'. 


vQ 


2. P ^ ' • 

3. : P^ Q 


1: 
3. 


^ — ^.-^P 
Sho^ Q 


4. 
5. 


P 


4'..;q i 

5. i Q-^R 1 

6. • R" ■ !. 

- 1 


4. 
5. 
6. 

• 


P 

V,.p 






[KM, -p. 29] 


[KM, p. 24] 


[KM, p. 22] • 


32. 


Let's take 


Step 6 apart and examine 


the first 


part: 



Read Step & through clause (i) . 



EXAMPLE: 



1. 


Show P 




Assertion 


2. 


-vP -^Q 




Premise 


3. 


•vQ 




Premise 


4. 




r 


2, a, MTL^t 


5. 


P 




4, DN 



Since Line 1 is 'Show P' [an instance of 'Show you would look 
for occurring unboxed among, Lines 2-5 in* the example. 

Does P occur unboxed among Lines 2-5? If so, .which lin»? 



33. 



\ YES 

Line 5 

1. Show P Assertion 

2. Q ' Premise ' ? 

3. Premise ' ' i 

4. ^^^y? 2,3, MT 
" 5* P 4, DN 

T 

The above example, demonstrating Step 6(i) i*s an example of a DIRECT 
derivation. In this- case you set out to 'Show P', and in the last line 



you did derive^ 

I 



When you derive what you set out to show, the s^eps in your derivation 
are finished. 



In the "example above, cancel ' Show' and box all subsequent lines. 



Shew- P 



/t'P^ 
4,1 ^/s/p 



Assertion 
Premise 
Premise 
2, 3, MT 
4, DN 
-26— 



I 



..34. ^ In a DIRECT derivation, such as this one 



1. 
2. 
3. 

4; 
5. 



^P-> Q 

P 



Assertion 
Premise 
Premise 
2, 3, MT 
4, DN 



notice that in cue second line, you did NOT write an assiinption, neither 
for indirect nor conditional derivation. You began.^with the premises 
and subsequently derived P. 



This form of derivation is a. 



derivation. 



DIRECT 

35. Let's look at Part (ii) of Step 6. 

Read Step 6^\hrough (ii) ^ but skipping clause (i). 



1. 

2. 
3. 
4. 
5. 
6. 



Show P 
P ■ 
P-^-Q 
Q 



Assertion 
ACD 

Premise 
2, 3, MP 
Premise 
4, 5, MP 



Line 1 is of the farm 'Show (^1 '^^'^^^ > appears as 'Show P->R'. 
Therefore, instead of ^2 occurring unboxed among Lines 2-6, you should 

look ^or tihe occurrence of * ^ . R occurs in Line . 

The "Showi in Line 1 may be cancel!^ and all subsequent lines may be boxed 

In the above example, cancel 'Sh'o>f' and box all/^b sequent lines. 




R 

Line 6 

Assertion 
A(ED 

Premise 
2, 3, MP 
Premise 
4, 5, MP 



36. 



1. 




Assertion 


2. 




ACD 


3. 


P^Q 


Premise 


4. 


Q 


2, 3, MP 


5. 




Premise 


6. 


R 


4» 5»'MP 



The above example , demonstrating Step 6(11), Is an example of a conditional 
derivation, ' , 

In this caA you set out to 'Show P ^^^^r^ In Line 2 you assumed 'P' and 

in Line 6 you derived • Since y<^u have now acquired both P and R 

(you assumed P and derived R) , the steps in your derivation are finished. 

The above example shows the completion "of a derivation. 



37. 



R 

Conditional 

Now, read Step 6, through (iii) , skipping (i) and (ii) 



EXAMPLE 

1. Show ( -vQ ^ys/P) - 

2. -vQ-^-^P 
3- Show Q 

5. P 

6. P 

in the above example, both 

Lines and 



Assertion 
ACD 

Assertion 
AID 

Premise 
2-, 4, MP 

and its negation, , occuir unboxed in 



And so, on to more cancelling and boxing. 

The first 'Show' to be cancelled is the one in Line 

en, box lines , , and ^ 

Do these two things. 
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.^7 



Lines 5 and 6 

3 ' 

4, 5, and 6 



3. 


Show Q 


Assertion 


4. 




AID 


5. 


P 


Premise 


6. 


^P 


2, 4, MP 



38 • Now, read the part of Step 6 that is presented in parentheses. 



This statement indicates that ^ Show may be treated and used in the 
same manneir as is. ^ 

Fill in the blanks in the following example: 



Shnw Q 




R 



Assertion 
AID 

Premise 
2, 4, MP 
Premise 



39, 



8- R 

In the' following example, 
1. Show ('vQ->^P)^Q 



2. 




J., 


Sliuw Q 


4. 


-Q 


5. 


P 


6/' 


-vP 



3, 7, MP 



Assertion 
ACD 

Assertion 
AID 

Premise 
2, 4, MP 



In Line 1 you set out to 'Show* the conclusion ' (-^Q — j^/v P)-» Q, You 
assumed '-^Q— >-^P' in Line 2 asserted Q in Line 3 by a subsidiary indirect 
(derivation. You now have what you, set out to show* Therefore, 
you may now complete 'the derivation. . ^'^y 

Do so in the example above.! ' ^ 



1. 


Show (-^Q - 


2. 


-vQ — >'-'P 


3. 


Show Q 




4. 








5. 




P 




6. 










Assertion 
ACD 

Assertion 
lAID 
Premise 
2, 4, MP 



funis IS THE THIRD GOOD JUNCTURE AT WHICH TO TAKE A BREAK. REMEMBER: 
IF YOU TAKE MORE THAN 16 MINUTES, YOU SHOULD REVIEW THE WHOLE PROGRAMMED" 
SEQUENCE, BEGINNING AT PAG^ 14. 



I 
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40* Before you go any furthui; in conscfucting derivations , here are some' 
HELPFUL* but NOT INFALLIBLE suggestions intended merely as informal 
advice • They do NOT Uave the same status as the official directions for 
constructing a derivation. 

Read the italicized passage on p. 26 of KM. Use slips of paper to 
mark the passages' on page 20 and 26 — you'll ie referring to these 
frequently during your work on Unit I. * ^ * 

/We shall refer to these five heuristic directions as H-1 ... H-5, 
^ respectively.* 



The following is an example of the 'application of H-5. 

3. ^ (S-^T) - / " ' ^ ^ 

4. T * ^ 

5 . Show S T • ' 

Line 3 is the of a conditional. The NEGATION of a conditional 
It 

in Line 3 is ^ . Therefore, the conditional you 'want to 

show in Line 5 is • 



41. In the following example. 



NEGATION 

-^Cs->TX' 



1. Show P Assertion 

2. ^'V'-P ^ AID 

3. ^(R~>Q) Premise 

4. Q Premise 



Fill in Line 5. 



5. Show R-^Q Assertion 

42. Another helpful hint: If the consequent of a 'Show^ line is a 

conditional, *enter that conditional a6 a 'Show* litie if no other 
procedure is immediately obvious. 

In the following example, '(Q-^S)' is the conseqft&nt of t^e conditional 
'P-^ (Q -^S)\ 

\ 1. Show P^— ^ (Q--^S) Assertion 

1 ) . 2. P ^ ACD 

3. .P--^ (Q-^R) Premise 
. 4; 'P--^(R^S) p Fremise 

. 5/ Q-^r' / 2, 3, MP 

6. R-^S * ' 2, 4, MP " . 

-7. ' ^ ^ ' 



Q 7. ShowQ'-^S Assertion 

ERIC . 



1. 



43. Following each example argument be]^, indicate what kind of 
derivation you would probably construct and write the first two 
lines of each. ' 



-> T. S -^T 
1. Show T 
2. 



INDIRECT 



T (Q-^ R) . (R-^ S) 

1. 
2. 



. T (Q-tS) 



C. S~^T. 
1. 



S 



2. 

T- 

1. 

2. 



/ 

---s u 



■S'-^^ T 



A. INDIRECT 

1. Show T 

2. ^T 

B. CONDITIONAL 

1. Show T-^ (Q-^ S) 

2. T 

C. INDIRECT 

1. Show -^'S 

2. S i 



CONDITIONAL 



Show ^ S ^ ^Tj 



2. 



Assertion 
AID 



Assertion 
ACD 



Assertion 
AID ) 



Assertion 
ACD 

/ 



44. Remembering that the PREMI3ES may be entered ^as lines, write the 
first four lines of the following 'arguments : _ 



A. ^'S->T. 
1. 
2. 
3. 
4. 



T 
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B. T-^(q-»R). T-^CR-»s) 

* 

2. 
3. 
4. 



T-r^ (.Q>^ s) 



^ 
c. 

1. 

2. 
# 3. 
4. 



D. T— ?vU. 
1. 
2. 
3. 
4. 



45. 




J 

^. 

2. 

3. 
4. 



Show T 
S— *T 



1. Show T— >(Q- 

2. T 

3. , T-^(Q— ?R) 

4. T— *(R— ^S) 

^. Show ^S 

2. S 

3. S— »>T 

4. S— 

1. Show •n/'S — ^-^T 

2. -u-S 

3. T— j>^U 

4. *^vS-:>U 



>S) 



Assertion 
AID- 
Premise 
Premise 

Assertion 
ACD 

Premise 
Premise 

\ 

Assertion 
AID 

Premise 
Premise 

Assertion 
ACD 

Premise 
Premise 



Construct a DIRECT derivation for the following argument: 
-^P-T^Q. P 
1 . Show • ^ 



2. 
3. 
4. 
5. 



PREMISE 



2, 3, 



When it's completed, cancel /Show' apd box all subsequent lines, 
^ 




Assertion 
I sT Premise 

Premise 
2, 3, MT 
4, DN _ 

Note: in this DIRECT derivation, 'P' in Line 5 is what you started out 
to Show in Line 1. 




46. Construct an INDIRKCT derivation for the following argumenj;^/ 
-^'P-^ Q. -^^Q . ' . P 

1. 

2. 

3. . ' 

4. 



1. S««w- P 
2. 



3. 
4. 
5. 



Q 



Assertion 
AID 

Premise 
Premise , 
* 2, 3, m 



'Note: in this INDIRECT derivation, '-^Q' in Line ^ is the negation of 

'Q/ in Line 5. Your assumption 'A^P' on Line 2, which led to this 

contradition, is not true. Therefore 'P' is true. 

f 

47. Construct a CONDITIONAL derivation foir-the following argument: 

\ ^ ^ 

P~^Q. q—^K .'. P— >R J 



1 . Show_ 

2. — 



3. 
4. 
5. 



When you've completed, cancel 'Show' and box all subsequent lines. 



ERIC 
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A2. 



1. ^ Show P--^R Assertion 

2. ] ACD 

Premise 
2, 3, IT 
Premise 

4, J, lu. 

NOTE: In this CONDITIONAL derivation, 'R' in Line 6 is the consequent of 
the conditional 'P — ^R' which you started out to Show in Line 1. 

48. Show by constructing a derivation that the follov/ing argument is 
valid: •p^(Q—>P)-. p_^(R^s) P-^(Q-^S) 




1. 
2. 
3. 
4. 



5. 
6. 
7. 
8.- 



9. 
10. 



1. Shnw P 




Assertion 
ACD 

Premise 
Premise 
2, 3, IIP 
2, 4, MP 
Assertion 
ACD 

5, 8, MP 

6, 9, MP 



49. Sliow by constructing a derivation that the following argument is 
valid: 

-^P->Q. P-^Q .'. Q 



1. 

2. 

3. 
4, 

5. 
6. 



1. 
2. 

3. 
4'. 
5. 
6. 



^h&w- Q 



P-:^Q 
'P 



J 



Assertion 
AID 

Premise 
Premise 
2, 3, m 
2, 4, m 



30. Show by constructing a derivation that the following argument is 
valid: 



R. 



-p 5.^Q 



.1. 








2. 








f 

3. 








4. 








5. 






1 


6. 








7. 










fir 






1. 




Assertion 


2. 


,.p 




ACD 


3. 


Q R 




Premise 


4. 






Premise 


5. 


R 




•2, 4, ^ 


6. 


^ R 




5, DN 


7. 






3, 6, MT 



vaiid^'^"" ''^ ""^^^"'^^i^g 3 derivation taat the following statement is 
^'(R ->Q). Q . '. P 
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1. 

2. 
3. 
4. 
5. 
6. 
7. 



Show P 













Q 






Show 


R-^Q 


! R 






1 Q 













Assertion 
AID 

Premise 
Premise 
Assertion 
ACD 
4, R 



52. Show by constructing a derivation that tae following argument 
is valid: 



P-^Q. 

1. 
2. 
3. 
4. 
5. 
6. 



P Q . ' . ^ p 



1/ 


Show ^P 


Assertion 


2. 


P 


AID 


3. 


P— >Q 


Premise 


4. 


P-->-»-Q 


/Premise 


5. 


Q 


_/2, 3., MP 


6. 




' 2, 4, MP 



53. Show by rons true ting a derivation that the following argument is 
valid: 



[CP -tQ)-^ P]— * P 



36— A.S 



1. 

2. 

3. 
4. 

5. 
6. 

7. 
8. 

■^9. 



1. 


&ftew [(P— > 


Q) 


— ^P] — ^? ' Assertion 


2 . 


(P-^Q)-^ P 


ACD 


3. 


ChriTT P 


Assertion 


4, 


-A'P 




AID 


5.' 


--(P— ^Q) 




' 2, 4, 'MT 


6. 


' Shew P— ^ Q 




Assertion 


7. 


!;"p" 




ACD 


'8. 






4, R 


9. 


:P - 




2, 6, MP 



///////// S'nci Dave's programied sequeyioe. Nice jobj Dave! ///////// 

ABBREVIATION OF DERIVATIONS 

In Chapter II, the text will abbreviate derivations extensively. In tnis 
course, there will be several other ways to abbreviate — none of them 
alter the theory of .KM; they just shorten up the writing and' make generating 
derivations a little easier for you. Here are the abbreviation rules. 4. 

2. Li place of "Show"j write "Siio" — eliminate the 'w'. . ^ 

2. Eliminate trie annotation of 'Snow' lines ^ writing nothing'. 
We'll assume tnat you know oy now that^all uncancelled 
'Show' lines represent baldfaced assertions. 

3. In annotating linse that result from entering premises^ 
abbreviate the word "premise" as "prem" a>id indicate by 
ntmberj which premise is being referred to. ^ ^ 



Example; 



4. P"^ 



Prem 2. 



Annotate assumptions 'ACD' in place of 'Assume for Conditional" 
Derivation; and -'AID' in place of 'Assume for Indirect Derivation 



COMPLETE THE EXERCISES in KM, p. 26, using Polecat Logic Derivation 
Sheets. At the earlies possible chance, cueck your results against 
Polecat Logic Bailout Kit Numero i. 
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Conceptual exercise : 



Complete the flowchart on pages 39^41, by filling in the entries offered 
on page 41, . . 

Rfetaeaber tiiese conventions for the flowchart symbols ♦..* 

Lozenges: questions and decisions 
Rectangles: operation^ — things to be done 

Circles: "transfer poii^s" — to parts of a flowchart on another page or 
at other places ^ 



This exercise is intended to recapitulate the heuristic advice given 

on p. 26 of Kli and the programmed sequence on pp, 14-37 of this syllabus • 

Ii^ your work with the flowchart, you may wish to refer to these two* 



\ 
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NO 





YES 




NO 




B. 

c. 

D. 
E. 
F. 

G. 
H. 
J. 

K. 
L. 
H. 
N. 
P. 

Q. 
R. 
S. 

T 



Keep in nnlncfl that the con5?pquent of 0 Is to be ,<5ouc:ht; t-f 
desirable, write It as « 'show* line and begin « derivation 
o f 1 1 . 

En'ter all premi sesl / 

Can anything- else be done with lines of the form (2f ^ y 4? 

Any antecedent line have ithe form /v(0->y^ )• ? 

Using' conditional derivation? '% 

Write 'Show 0*. • 

Enter lv0^ on the next line of the' derivation. 

Begin a conditional derivation. 

Any antecedent line the negation of the consequent of that 
line? 

Can you get -the consequent? 
Is 0 a conditional? 
Begin an indirect derivation. 
Apply >IP to those two lines. * 

Keep in mind that a oontradlotlon is the thing to be sought. 
Write the antecedent of 0 as an assumption. 
4fc?ply MT to those two lines. 
Using indirect derivation? 
Any two lines contradict? 



I. 



ERIC 
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CHECK YOUR ANSWERS . 



F 7. Q 13. .S 

2. L 5. A 14. C 

3. M 9. B ^ 15. T 

4. G J 16. D 

5. H 12. N . 17. 

5. P 22. R 18. K 

ffi'iVr;ii?y o// testing 

In Lesson 1, I described in detail, half of each of the four unit tests; 
that half is concerned with translations. • 

Having almost completed Lesson 2, youjje now in a position to understand 
in some detail, how the otner half of each unit test will be conducted. 

« 

After you've completed the translation-test, your instructor will 
ask you to construct a derivation — one of the arguments treated in 
ICJI or a similar argument. 

Your derivation will be completed neatly and ledgibly on a Polecat Logic 
Derivation Sheet, The status of your derivation will fall into one 
of four grades: 

I — invalid: fails to meet minimal validity requirements in KM 
V — valid: barely achieves minimal validity stated in K^l 
S — standard: generally follows the heuristic advice given in KI-I 
E — elegant: demonstrates through logical beauty, ingenuity 

If your derivation is invalid, yotklll be asked to re-take the test after 
reviewing the unit . 

If your derivation is valid, you may procede to the next unit of study. 

If your derivation is standard or elegant, you'll recieve appropriate 
affection from your instructor. 

If you disagree with your instructor's assessment, you have recourse 
to the arbitration rules set forth in- Lesson 1. 

'REVIEW ' ' 

Return, briefly to page 12 and check out your attainment of each lesson 
objective. 

ATTITUDE CHECKUP 

Let's see how you do on the following few question's... 
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1. Symbolic logic is dif f icult • • . 

A, For everybody 

B, For nobody 

C, For those who stubbotnly refuse to read the text carefully 

2. Taere is a vast difference between the rules of validity^and the 
strategy for completing the derivation. (True-false) 

3. It is absolutely necessary to have a cle^r, ^distinct idea of every 
step of a derivation before starting to write. (True-false) 

4. Exercise il-14 on p. 26 is an odd-ball. (True-f^^se) 

5. The italicized print on page 26 is algorithmic.^ (True-false) 

If you agree with the answers given below, your attitude is favorable 
to the furthur study of logic. ' 

IC 2True 3False ATrue 5False 
BECORD your completion data on page 4. 



Lesson 3 

This lesson will simply consolidate the knowledge you've gained iti 
the first two lessons of the course. There will be no new objectives 
and little reading. 

Exercises : KM, pp. 29-30, omitting #23. 

Do your translations oh notebook paper, 'assigning sentence letters 
[P, Q, R. ..Z] in the order o'f first occurences in the exercise. 

Perform the required derivations on Polecat Logic Derivation Sheets. 

CHECK your work at the earliest opportunity in Polecat Logic Bailout 
Kit Numero 1. 

BIG HINT! If a derivation becomes hopeless, caeck out the translation 
first. You will probably have some difficulty with '...only if..^'. 
Review K^I, p. 11. 

RECORD your lesson-completion as y^u did before. 



1 



Lasson 4 

\ 

Your OBJECTIVES for this lesson: 

Upon completing *Lesson 4, you should be able td... 

( ) distinguish between proofs and other kinds of derivations 
( ) prove any' taeorem of .the HC by Kl"! rules 

This lesson' Q ASSIGNMENT: 
Read: K^I, pp. 34-37. 
Read i ng quest i ons : 

)• What is a theorem? 3^.2, 3^.3, 3^.^ 

2. What is a proof? 3^..^, 35.1, 35^2 

3. The proof of Tl given in the text is valid, 

4. 'Which theorems are known as the principle of the syllogism?-- 35.1, 35.2, 

35.3 

5. Which theorems are called the laws of double negation? 35.^, 36.1, 36.3 

6. What is Peirce's Law? 37-1, 37.2, 37-3 — 

7. In solving exercises 26 and 27, the student will find the suggestions on 
page 26 useful . . ^ ' 



Now check your answers. . 



1. 34.4-^-As we stated earlier... 

2. 34.4-ta derivation corresponding. 

3. True* 

4. 33.2— T4 and T5. . . V 

5. 36.3— Til and T12. . . 

6. 37.3— T23 is known. . . 

7. True 




Complete the exercises on p. 37 of KM on Polecat Logic Derivation Sheets; 
and, at your earliest convenience, check them out in Polecat Logic- 
Bailout Kit IJumero-l. 

•* 

Comment: A "standard" derivation is one which is constructed by 
heavy reliance on the heuristic advice given in iOI, ,p. 26. In many 
cases, rote application of this advice yields an "elegant" derivation. 

spect your derivations (proofs to be more specific) and attempf^the 
foMowing two questions: 



1. 


The 


second line 


of 


the 


standard proof of 


T4 is: 




A. 


>Q ' 






\ 






B. 












C. 












2., 


The 


second line 


of 


the 


standard proof of 


T15 is: 




A. 








D.. P 






B. 


— >P 






E • l^oue 


of tiiese 




C. 


















1 









AIISWERS. 

1. A 2. A 

If you don'c agree, you may want to discuss tne reasons with yqur 
instructor before taking the unit test. ' • 

Aren^t you elated! You ^ re nod readij for the UNIT TEST. 

Tlecord your results for Lesson 4 and take the test, either at a scheduled 
conference or by appointment (no casual dropping in!).^ 

\^en you've passed the test, record your results for the unit (I) and 
procede to Unit II and Lesson 5. 

At this point, youVe one-quarter of the way to course completion with 
a grade of at least "B". 



" UInIIT II 

This unit will lead you to mastering the SC ' (sentenl:ia,l calculus) in 
all its glory. * . / , ^ 

The vocabulary of MC is quite parsimonious. It doesn't allow for 
much expression its syntax. SC has. three more synta'ctic symbols 
along witn many accompanying rules — rules that tell you how to draw 
inferences when using these symbols. You'll, also get syntactic rules 
and heuristic advice. 

Fairly primitive computers have a full battery of SC features. 

N ^ • Lesson 5 

Your OBJECTIVES for this lesson wiU be to be able to . . . 

^ ^ ^ \ ' 

( ) locate a characteyi« action of SC sentences \ 

( ) decide whetner an ^f^ssion is an SC sentence according to KM., 

( ) translate rather difffcVilt sentences from English to SC 

formulations 

( ) locate in a hurry: a list of stylistic variants of 'and', 'or', 
^and 'if and only if ^ • 

ASSKiLlMEllT: 



READ: KI»I, pp. 39-4L 
Read i nq quest ions : 

1. How many logical constants are added to the KM language in Chapter II? 

A. One; B. Two; C. Three; D. Four;^ E^. Five \ 

2. The new symbols are: A. Uniary, likeA^; B. Binary, like 

3. The critters flanking ♦ A are called conjuncts. \ 
^. The critters flanking ^v«^ are called disjuncts. " ] 

5. The critters flanking^f^^are called const i tuents . ' 

6. What passage, written in italics, <ilescribes what things fall into the cl^s 
of sentences? -40.1,^40.2, 40.3 

7. Parentheses don't make any difference. 



ERIC 
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*You may use your text during the_l?PJ-f_ ^^^^^^^ . 
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8. The phrase "sentences* 
parentheses , 

9. Exercise #3 on page ^1 is: A. A sentence 
tence, but only in the unofficial sense; 

*10, Respond to the same- way. 
11. Respond to #5 the same way. 



sense" t>as something to do with 



in the official sense; 
C. Not* a sentence 



8. A sen- 



Check your answers, 



1. 
2. 
3. 
4. 
5. 
6. 



C 

B 

True 
True 
True 
True 



7. 
8. 
9. 
10. 

11. 



False 

True 

A 

B» 

A 



Exercises: KM, p. 42, #7-10. At your earliest convenience, check your, 
answers against Polecat Logic Bailout^Kit Hmercf i.v • > 



-^Furtliur reading: KM, pp. 42-45. * 
Read ing quest ions : 

'12. The process of literal t rans 1 at ion f pom the KM 
is described on: ^2.2, ^2.3 

13* A list of stylistic variants of 'and' on page ^3.2 includes 

, 8. but; C. both. ..and; D. who; E. all of these 
1^, The word 'unless' i« translated by 'A *. 

15* The phrase ' ne i the r . . . nor ' is discussed on; ^3.2, ^3.3, ^3 
16. • Di/ections for translating from English to KM are on: kh.\ 
l^f. It is totally unnecessary waste of time to write out all of 
the translation process. 

.fSudents endowed with considerable talent can easily omit the writing of 
^al 1 9f ■ 
do i t . ^ 
19. The more d i f f icul t 
be done. 



languaggt to literal English 
A. although; 



the steps of 



the steps of the translation process even whem first beginning to 
a computational problem is^ the less writing should 



\ 

Answers. . . 

12. 42.2 — Tae process of. 

13. E 

14. False 

15. 43.4 



\ 



16'. 
17. 
18. 
19. 



\ 



44.3 — To find a symbolizaticm. 
False* 
False 
.False 



Exercises: KM,, pp. 45- 47. Write out all ^tep^ of th^ translation. At 
your earliest convenience, check your answers against the models given in 
Polecat Logic Bailout /Kit Umero I. ♦ 
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CC^^ENTS: The symbol W ia a reprefeentation of one of the two meanings 
of the English 'or' — ^.the inclusive meaning often represented with char- 
acteristic barbarism of the legal profession as '^nd/or'. On rare 
, oc^casion, the. Schef fer-strdke, '/', is used to represent the "exclusive" 
sense — 'rjiot both, but one' 

A little contemplation of the English equivalent of ' ""^^^ ' , Jif and onlrf 
if may yield some insight into the puzzling 'only |8f'> given as a 
^•stylistic variant of 'if— then' in KM, Ch. I. 

„Z6- p:^ 



* 



RECORD your reading question percentages and completion date on p. 4 

of tais syllabus, , , 

Lesson 6 

OBJECTIVES. 'To he able to . 

^0 ) locate in a hurry, a list of ^the added SC inference rules and 
apply them without error when. the opportunity arises 
( ) locate in a hurry, a list *of six bits of heuristic a^dvice which 
• work almost every time in* constructing SC derivations and apply 
this advice judiciously 

ASSIGimi^T. 

Read: KM, pp47-57. 

Read i ng quest ions : 

1. One cannot use new logical symbols to any inferential advantage unless new 
Inference rules are introduced to tell how to use th|Sm. 

2. What is the ^ sentent i a 1 calculus? U7.1, ^7.2, .k 

3. How many new inference rules are added to the logical repertoire of KM on 
^page ^7? A. Two; B. Three; C. Four; D. Five; E. Six 

4. These rules can be glossed over lightly as unimportant. 

5. The rule of simplification is abbreviated by 'S'. 

6. There is only one version of the rule of s impl i f i cat.ion. 

7. The second version of the rule of simplification is, in some editions of 
KM, misprinted. 

8. Simplification permits one to detach conjuncts from a composite statement. 

9. There should be two versions of the rule of adjunction. 

10. The abbreviation of 'adjunction' is 'ADD'. 

n. The rule of adjunction permits one to glue two statements together into 
a composite statement. ^.^ * 

12. ,The abbreviation of *^ddition' is 'ADJ'. 

13. The disjunct added to the premise-statement with the rule of. ADD must ^ 
appear in the derivation as an antecedent line. 

\k. The disjunct added to the premise-statement with the rule of ADD must be 
true. 

TiA^e disjunct added to the premise-statement with the rule of ADD must not . 
be a composite statement, 
lb. The abbreviation for modus tollendo ponens is MTP . 

17. The application of MTP allows one to get rid of a false disjunct, leaving 
a simpler, true statement. 

18. The abbreviation of ' b i cond i t iona 1 -conc| i 1 1 ooaji^i s 'PC'. 

19. Only^one version of BC is important, namely^ thie 1 ef t- to- r i gh t . 
20., The rule of BC must be applied before an p? application in some cases; 

without it, it might be difficult to unpack somfe composite statements. 

21. The abbrev»ati6n of ' ccnd i t i ona 1 -b i cond I tli ona 1 ' is CB. 

22. It may be important, wh'en dealing with thV strategy of derivations, to 
remember what the rule of CB is* 

23. The junk on pp. 48-50 is unimportant, and can be ignored with impunity. 
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2k. What new interp-retat ion of the phrase 'inference rule' crOps up in Ch. II? 
" 50.1, 50.2, 50.3 

25. Is P A A R) equivalent to (P A A R ? 50.4, 51 . 1 , 51 .3 

26. There is no instructive material on pp. 50-55. 

27. There is no instructive material on pp. 55-57. 

CnecK. your answers. . . 



1, 


True 


16. 


True 


2. 


47.2 — The sentential calculus 


17. 


True 




is. . . 


18. 


True 


3. 


E 


19. 


False ^ 


4. 


False I 


20. 


True 


5. 


True 


21. 


True 


6. 


False 


22. 


True 


7. 


False 


23\ 


False 


8. 


True 


4 


50.3 — The interpretation, 


9. 


False 




however . . . 


.10. 


False 


25. 


51.1--T25. . . 


11. 


True 


26. 


False 


12. 


False 


27. 


False 


13. 


False 






'M4. 


False 






15. 


False 







ilOTES. Let us extend, for this course at least, our abbreviatory^ 
options for proofs and derivations — acceptable on quizzes and worthy 
of widespread practice. 

Wlien the first 'sho' line has as its major logical, connective, ',^^', 
you may ;^bhreviate the second line by simply writing: 

2. sho — ^ 

This will be interpreted as meaning the conditional corresponding to the 
bi-conditional in Line 1, where the antecedent is the left-hand consti- 
tuent and the consequent is the r>ght-hand constituent. 

When the ' sho ' 'Vi^Line 2 is cancelled, ^hd extant, subsequent lines are 
boxed, the next line written^ ("Line #") may be rendered: 



#. sho <r 



with obvious iuteBpretation.>^ I'/hen that line is shovm, the final line 
of the derivation will be "abbreviated : 



and will.be interprered as S;epreaenting the original bjff^co^ditional — 
exactly as written inxLine 1. ' 





Thus, a derivation: 

1. ^ T 



2, a, CB 



is , acceptable. 

But DO NOT attempt to apply this abbreviation sqheme more'^an once in a 
derivation, lest the^^hail of arrows suggest Custer's perception of the 
Battle of Big Horn! 

AND ANOTHER THING. . .^hen appealing to a theorem, sentence- letter 
replacements must be shown. ' ^ 

V 

Read carefully, the six bits of iieuristic advice given pn p. 55. 

E.xercis-es: KM, p^. 55: #22-23. As soon as you can, check your proofs 
against Polecat Logic Bailout Kit Numero 1. 

Rev i ew quest ions : 

28. The last line 'of the standard proof of T28 is justified by which of these 
rules? A. CB; 8, BC; C. MP; D, MP; ADD 

29. Which of these is the fourth line of the standard proof'of T29? A.*P; 
B. Q.; C. Q A R; D. either Q. or Q. A R; none of these ^ 

30. The rule of simplification appears in the standard proof of T3^. 

31 • The major logical feature of the last line of the standard pt^oof o/'T^ 
is ' ^ - 

32. The fifth line of the standard proof of T^^ is: A. P; B, - Q.; C. ^KA^Q.; 
D. either Q. or P a Q; E. none of these 

Check your answers ... 

28. A 29. E 30. True 31. False 32. B 

RECORD your completion date and reading percentages on p. 4 of this^ 
syllabus. 



2. 



a. 



b. 
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Lesson 7 



OBJECTtVES: to be able to... 

C ) locate the abbreviatory clauses for constructing abbreviated 
derivations and recognize correct and incorrect applications of them 
C ) apply these clauses with moderate skill in shortening derivations 
C ) reconstruct unabbreviated derivations from abbreviated ones 
( ) recall in your own words, the derived rules of SC and CD and- 
apply them correctly to shorten derivations ^ 
( ) construct proofs of any SC theorem within a reasonable time, 
considering the availability of abbreviatory clauses and the complexity 
of the theorem 

( ) apply regularly, six bits of perfectly dandy heuristic advice whica 
works dam near every time in constructing abbreviated SC derivations 



ASoIGiJl'ENT: KlI, pp. 57-61. 
Read i ng quest i ons ; 

1. In addition to clauses (I) - (6) on pp. 21-22, along with the re interpreta- 
tion on page 50, two new clauses will be added whi-ch allow for abbreviating 
der i vat i ons . 

2. The abbreviations mentioned in (I) above must be applied whenever the 
opportunity arises. 

3. One must be able to see the application of clauses (7) and (8) in order to 
follow someone else's proof. 

4. CI auses (7) and (8) can save considerable time, and hence make the discov- 
ery of derivations easier. 

5. The logical structure of the expression .being replaced in a theorem by 
application of rule {7} — that i s, the» express i on above the line in the 
diagrammatic indication is: A. Always more complex than the replacing 
expression; B. Never more complex ihan tfte replacing expression; 

C. Always a single sentence letter; D. Invariably without a logical 
constant; E. Bath B and D 

6. One can use' d i f ferent expressions to replace the same letter in the same 
application of clause (7). 

7. A "col lapsed sequence " jus'tified by (8) can include assumptions. 

8. The annotation of a collapsed sequence should tell the reader of a deriva- 
tion exactly what unabbreviated-derivation lines are being omitted. 

9. A student who cannot regenerate unabbreviated-derivation lines from the 
annotation of a col lapsed-sequence line is missing something. 

10. ' A student who discovers himself puzzled by a large number of collapsed- 

sequence instances should attempt to find out what he lacking and correct 
the situation. 

11^ The correct annotation of /i^7,, p. 61.3, line 2, should be: A. Assumption 
(for conditional der ivat ion) ; . B. Assumption (for indirect derivation); 
C. Assumption (for direct derivation); D. None of these 

12. For line 3, A. 2, MT; B. Premise, 2, MT; C. Premise, 2, MP; D. None 
of these. 

13. For line 4, A. 3 , MT; B. Premise , 3, MP; C. Premise, 3, MT; D. None 
of these 
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1^. for line 5, A* 4, MT; B. Premise, MT; C. Premise, MP; 
D. None of these 

15. As instructed in ;^26, p. 62.1, construct the derivation of (6). Use 

clauses (1) - (7). The shortest derivation possible has how many steps'? 
A. 9; B. 10; C.N 11; D. 13; E. \k 

Check your answers ... * ^ 

1. True 6. False ' ' 11. B 

2. False 7. False 12. D 

3. True 8. True 13, D 
^. True 9. True 14. D 
5. E 10^ True 15. B 

( lixercises: 'iCI, p. 62 , #27-28. DON'T PEEK BELOW THE DOTTED LINE BEFORE 
YOU DO THEM! 



18, 

19. 



#27 1, -Sitcr- R 

2. [R] T18, Prem 2, :IP, 

Prem 1, MP 

#28 1. R 

2. i] *T2, j^rem 2, MP, 

Prem 1, MP • 

iiEAD: KM, pp. 62-68 

16. Are many of the remaining derivations of Chapter II considerably simplified 
by the addition of clauses (7) and (8)? 62.1, 62.2, 62.3 

17. Uhat is tfhe derived rule of separation of cases? 64.1, 64.2, 64.3 
'° How many patterns of separation of cases are there? A. One; B. Two; 

C. Three; D. Four; E. More than five 

Separation of cases allows for considerable ease in inventing some deriva-, 
ti'ons. 

-20. What is the derived rule. of cond i t i ona 1 - d i sj unct i on ?' 64.4, 65.1, 65.4 

21. Application of the derived rule of cond i t iona 1 -d i sj unct ion allows for 
considerable ease in inventing some derivations. 

22. The rule of SC is mentioned in the italicized strategic advice (69.3). 

23. The rule of CD is mentix)ned in the italicized strategic advice (69.3).' 

24. A complete list of sentential calculus theorems appears at- 80.1, 80.2, 
80.3 . , . , , 

25. The first implication sign appears in Tl . 

26. The first negation sign appears in Til. 

27. The first conjunct appears in T2I4. 

28. The first disjunct appears in t46. 

29. The "subject mat^ter" of T1-T10 is implication. 

30. The "subject matter" of T1I-T22 is negation. 

31. The "subject matter" of T24-T32 is conjunction. 

32. T42 tells about the r^Tation of disjunction to implication. 

33. T45 tells about the relation of conjunction to implication. 

34. The "subject matter" of T74-T100 is the biconditional. 

35. The heuristic advice, 69.3-71.4, is useless, and should not be read before 
undertaking the exercises. 
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ANSWERS : 



16. 62.2— llany of the/jTemaining. 23. 'True ^ 30. True 

17^ 64.3— We shall -mer.. 24. 80.3—9. Appendix list 31. True 

18. C 25. True 32/ False 

19' True 26. True 33. False 

20. 65.2— Another useful pattern. .. 27. True 34. True 

21. True 28. False' . 35. False 

22. True 29. True 

r 

Exercises: KM, pp. 68-69. You might care to read tlie six bits of heuristic 

advice on pp. 69-70 before you waste half a day beating your head out 
s on this batch! * ♦ 

At your earliest convenience, check your answers against the model proofs * 
in Voleoat Logic Bailout Kit iJumero 2. 

Read: KM, pp. 69-71. 
Rev I ew quest ions : 

36. It is easier to follow an abbreviated derivation than an unabbreviated one. 
(Use your instructor's opinion as a guide. 0 

37. Your instructor has more experience with reading derivations than you have, 

38. It is easier, always, to invent an unabbreviated derfVation than an abbre- 
V i ated one. 

39. At least one theorem in the exercises requi red the application of SC for 
i ts der i vat ion. ' - • ' 

^0. At least one theorem in the exercises requi red the application of CD for 
its derivation. 

MSWLRS: 36. True 37. True 38. False 39. False 40. False 



Lesson 8 

Tnere. are no formal objectives fov tnis lesson; it simply consolidates 
your learning for Unit II. 

ASSIGUmiT: Complete the' exercises in KM, pp. 71-72, //36-39. Use notebook 
paper for the translations; when assigning tne sentence letters P, .Q,...Z 
to sentences, assign iu order of taeir first application in the ' 
English statements. (Hint: check page 43 for translating pnraseology . ) 
Write out all steps of tlie translation process. 

.Write your derivations on Polecat Logic derivation Sheets. 

At your earliest convenience, check your efforts against the models 
in Polecat Logic Bailout Kit Nwnero 1. - ' 
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WHEiJ YOU COMPLETE THE TEST FOR UNIT II, YOU.'L BE HALFWAY THROUGH THE 
COURSE. YOU SHOULD BE READY FOR THAT TE^ NOW, 

4 

A3id .lave you been keeping your veoovds on page 4 of this syllabus? 



' J UNIT III 

Triis unit begins your study of tae predicate calculus (PC) as an extention 
of SC. The text, KlI, points out that not all inferences we "know intuit- 
ively'* can be accomplished formally with the machinery of"^. The authors 
propose, ^hen, to add some syntactic and inferential rules that allow for 
more sophisticated logical shenannigans • 
/ 

The sympolic structures they develop are logical patterns common in 
law and the sciiences — called, sometimes, 'universal generalizations', 
among other things. Just because taese logical patterns are^ used to 
govern you and attempt predictions which involve your well-being — 
you should understand these patterns thoroughly. 

^ !faen you gring into problematic situations, new information — particularly 
from written scientific and statutory sources, you will find it con- 
venient to be able to apply tixe logical rules of Uly LT, and EG 
correctly. The more skill, the" more you will be able to use and to 
criticize erroneously constructed inferences involving generalizations. 

Lesson 9 . , 



OBJECTIVES~to be able to... 

( ) recognize English names and corresponding KII variables 
C ) write quantifying phrases of iCM correctly 
( ) list from memory tae predicate letters 
( , ) distinguish well-formed formulae from nonsense 
( ) locate in a hurry, a recursive cnaracterization of KlI first- 
order PC formulae and decide, on the basis of that characterization, which 
symbol-strings are formulae and whicii are not 

( ) decide when an ^occurrence of a variable is free and when it's 
bound 
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ASSIGimilT. 

Read: KM, pp. 85-88. * . 

Read ing quest ions : . , " 

1. The following argument is valid according to the system of deduction known 
as the sentential calculus: 

All professors are nutty. 
Don is a pro fessor. 
Don i s nutty . 

2. The following argument is v^lid according to the system of deduction known 
as the sentential calculus: 

If Dick is a professor, then he's nuts. 
Dick is a pr ofessor. 
Dick is nutSr 
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3. 

k. 

S. 

6. 
7. 
8. 

9. 
10. 



//I and 
. 'is' 
the 



#2 has something'to do with 

C. internal structure of the 
presence of class' names; 



E. 



A. 

A, 

B; E. A,B, 
I, 86.2, 86.3 

86.2, 86.3 
.2, 86.3 



For each, 
8, and C 
There is 
and C 



at least 



12, 
13. 

15, 

16. 

17. 
18. 

19. 
20. 



The difference between the example in 
which of the following: A. *all'j B. 
sentences having logical properties; D. 
E. A, B, and C, but not 0 a 
Which of the following a^-e expressed by ' n 

B» For'every ; C. All ; D. A and B; 

Which of the following are expressed by ' y 
one; B. Some...; C. Any...; D. A and 
What is an existential quantifier? 86^;. 
What is an universal quantifier? 86.1, 
What is a phrase of quant I ty ? 86. 1 , 86 

A formula of English is a sentence of English or an expression containing 
occurrences of^variable which becomes a sentence of English when" spme or 
all of these occurrences are replaced by English names. * 
Which of the following is not a formula of English? A. Penelope is a 
fl irt; B. my x has fleas; C. those shoess cost x do'l lars; D. x - y = z 
E. All of these are formulas of English ^ 
Which of the following are predicate letters? A. E; B. G; C/ P; D. 
E, None of these 

'x has hair' could be abbreviated by which of the foljowing? ^'S^^-taii^ 
B. Fx; C. Gx; D. The second and third of these; E. All of these 
To what use will the capital letters "A" ... "E" be put? 87.1, 87.2, 87 
What is the vocabulary of the language KM introduces in Ch. IV? 86.^, 
87.3, 87.4 

An italicized, formally stated exhaustive statement of the class of for- 
mulas occurs smack-dab in the middle of page 87. 
Said statement has a b i t ol^ecurs iv i ty in it. 
Clause (5) alloj^s 'VxQ'/to be'^a formula. 
What is a symbolic for^Lla? 87 A, 88.1, 88.2 
The following is a universal generalization of 'x hits 
2' : A X A y /[ z ( X hi ts y on the head wi th' z) 
•The following is an existential generalization of 
V X (x gibbers^ 



0.1 



3 



y on 



the head with 



'x gibbers 



ANSWERS: 




















11. 


B 




1. 


False 








2. 


True 






12. 


D 




3. 


E 




r 


13. 


132.1- 


— In .addition to the...* 


4. 


E 






14. 


131 : 3- 


— Expessions such as...** 


5. 


D 




• * 


15. 


True' 




6. 


86.2- 


-We shall 


abbreviate . . . 


.16. 


True 




'7. 


86.2- 


-We shall 


abbreviate. . . 


17. 


Ti;ue 




8. 


86.2- 


-The English counterparts. 


. 18. 


88.1- 


-More precisely the class 


9. 


A 






19. 


True 




10. 


E 






20. 


True 




Exercises 


; KM, pp. 


88-89, #1-10. 






• 



*A very tricky Item! 
**Another! 



—54— 



Check you results... 

1. (Hot fully)^ symbolic but nevertheless a formula 

2. (Fully) symbolic ^ 

3. Not a formula 

4. "Symbolic 

5. Symbolic 

6. Symbolic 

7. ^lot a formu] 

8. Not a^formul 

9. A symbolic/ formula 
10. A forraulaJbut not symbolic 

Read: KM, pp. 89-90. 
More read i ng quest ions : 

31 . The third occurrence of *x* in (2) i p. 89. 3i is free. 

32. Which of these affect freedom and bondage? A. quantifying phrases; 
B. parentheses; C, intervening sentential symbols; D, ledgibili'ty 
of the print; E5 both A and B 

33. when is an occurrence of a variable bound? 89, 1, 89,2, 89.3 
3^. When is an occurrence o9 a variable free? 89,2, 89.3, 89.4 
35. When is sentence symbol c? 83. k, 90.1, 90.2 



ANSWERS : ^ 

31. True 

32. E 

• ** 

33. 89.3 — In general, an occurrence... 

34. 89.4 — An occurrence of a variable... 

35. 90.2 — By a symbolic sentence... 

Exerc ises: p. 90, i^^ll-i^^l3. (Note: do not count -the variables in quantifying, 
phrases .) 

Review questions : These questions refer to the exercises you have just f in- 
i shed . . . . I nd i cate your response by the following letter-to-number association 



A = 


0; B 


= 1; 


C = 2; D = 3; E = k. 






36. 


How 


many 


bound occurrences of x 


are 


there? 


37. 


How 


many 


free occurrences of x 


are 


there? 


38. 


How 


many 


bound occurrences of y 


are 


there? 


39. 


How 


many 


free occurrences of y 


are 


there? 


ko. 


How 


many 


bound occur rences.of' z 


are 


there? 




How rfiany 


free occurrences of z 


are 


there? 


ANSWERS: 










36. 


1 


37. 


1 38. 0 39. 1 




40. 4 



f . 



41. 



Lesson 10 

OBJECTIVES: to be able to... 

( ) translate difficult sentences from Englisa to Ku formal symbol- 
ism 

( ) locate and use a list of stylistic variants for *'each x*' and 
"there is an object x, such that..." 

ASSIGIJIdENT. 

Read: KM, pp. .91-95. 
Read inq quest ions : 

1. There is a correspondence between 'For eachx, x is bald' and 'Everything 
is bald' \ 

2. There is no correspondence between .'For each x, x is bald' and 'Each thing 
is bald' . 

3. There is a correspondence between 'For each x, x is bald' and 'Anything 
is bald'. 

There is a correspondence between 'There is., an object x such that x is bald' 
and 'At least one thing is ^fald.' 

5. The word 'some' has a prett^ependab le translation in KM. 

6. The word 'any' has a pretty dependable translation m KM. 

7. 'Only m,ammals are rabbits' can be paraphrased as 'For each x (if x is a 
rabbit, then x is a mammal). 

8. 'None but females are cows' can be paraphrased as. 'For each x (if x is a 
cow, then X is female). 

9. It is impossible to list all the combinations that are expressible in 
terms of phrases, of quantity. 

10. The more difficult a translation task, and the more unsure one is of the 
correct translation, the less one should write in accomplishing the trans- 
lation. 

11. Directions for translating into EngPish on the basis of a given scheme 
of abbreviation are to be located at: 93.1, 93.2, 93.3 

12. Directions for symbolizing an English formula ar.e to be located at: 94.2, 
94.3, 95,1 

13. Sometimes, directions for doing something are more complicated to read 
than the task of the doing. 

14. If you fold your hands and look helpless, someome will explain how to do 
translations so that you won't have to go to the effort of studying the 
testbook. 



/ 



MSWLRS . 



1 . True 7 . True . 13 . False 

2. False 8. True - 14. True . 

3. True 9. True 

4. True 10. True 

5. True 11. 93.2 — The process of literal tlranslalf^i^oja. 

6. False 12. 94.3 — To find a symbolization. . . 
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Exercises; K^I, pp. 95-98, except i^3^and #36. Please write out all 
steps of the translation process; use^noteboolc paper. 

At your earliest convenience, check your translations against the 
models in Pole(Stit Logic Bailout Kit liumevo i. 

Rev iew ques t i ons : 

15. The examples given on pp. 96-98 are of no value; they were put there by 
the authors to fill up space and run up the price of book. 

16. In order to be able to translate from English to logic, it is necessary 
for the s'entence to be true. 

17. In order tb be able to translate from English to logic, it is sufficient 
to be able to understand the syntactic words, e.g., 'alP, 'some', 'is'... 

MSWLRS: ^ ' 

15. False 16. Falke 17. True 



Lesson 11 

OBJECTIVES: to be able to... 

( ) recognize and invent proper substitutions on variables 

( ) recognize and invent universal and existential instatitiations, 

and existential generalizations 

( ) locate, in a hurry, a list of PC inference • rules ; recognize 
correct and incorrect applications of them; apply them to antecedent 
lines correctly and fruitfully 

( ) perform universal generalizations in derivations 

C ) explain in your own words, KM's res^triction on EI, including a 

good reason why. the restriction was made 

( ) Explain in your own word^, KM's restriction on universal deriv- 
ations, including a good reason why the restriction 
( ) construct unabbreviated derivations of moderately complex 
conclusions in PC * 

ASSIGLimUT: 



Read: KI-I, pp. 99-105. i 
Read ing quest ions : V^^ 

K What is a proper substitution of a variable? 99.1, 99.2, 99.3 

2. Which of these rules establishes the validity of the inference 'Since 
everybody has to do his homework, Don has to do his homework.' 

A. Universal instantiation; B. Existential generalization; C. Either 
of these; D. Neither of these 

3. How many' new rules of inference are introduced in Ch. III? A. 0; 

B. 1;C. 2;D. 3;E. Four or more 

k. Which of these rules has a restriction? A. Universal instantiation; 

B. Existential generalization; C. Existential instantiation; D. Universal 
generalization; E. B and D 

5. What is a universal derivation? 100.1, 101.1, 101.2 

6. How many universal quantifier signs are TndicaLed in the show-line schema 
in 101.2? A. 0; B. l; C. 2; D. 3; E.^ k 

7. What jis the monadic quantifier calculus? 101. if, 102.1, 102.2 

8. Where are the directions for constructing a derivation in theH^onadic 
quant if ier calculus? 101.1, 101.2, 101.4 
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9. Examine tlie proof of T202, p* 104.2. Can the entries on Line 5 
and Lin^ 6 be interchanged? A. Yes B. No 



ANSWERS... 

1. 99.1~We say that... 6. E^ 

2. A ^ -7. lOl.^^-Xhat part of the... 

3. D ' 8. 102.2"(rrTf $ is any... 

4. C* 9. B 

5. 101. 1 — The new form... 

Pay attention, now! Ray careful attentiqn to the restrictions ( I ) on 
E.I (p. 102.3) and (2) universal derivation (p. 103.2). , 

Exercises: Kli, p. 105. Check your answar when convenient. 



' Lesson 12 

OBJECTIVES: to he able to... 

( ) apply correctly, three PC abbreviatory clauses to shorten 
derivations 

( ) cite the rule of LI co'rrectly in a '"collapsed linte" 
( ) locate in a hurry, a list of eight bits of heuristic advice 
which work almost every time in constructing PC derivations and 
apply this advice faithfully and fruitfully 

( ) prove any theorem of ICIl's first order of PC within a i?ea^nable 
time, considering the complexity of the theorem to be proven. 

Read: KM, pp. 106-11^. 
R^ad ing quest ions : 

1. This unit will study the abbreviat'on of derivations. 

2. What is an instance of a sentential theorem? .106.1, 106.2, 106.3 

3. Clause (7) — on 106.3 justifies the citing of T201 in annotating a 
line of an^bbrev iated derivation. " , 

k. How many versions of the derived rule of QN are ther^e? A. 0; B. 1 ; y. 2; 
D. 3; E. h 

5. The' fol lowing statement is a good mnemonic, if a bit less formal than KM 
would put it: 

QN allows one to jerk, a negation through a 
quantifier phrase; but it turns it upside down. 

6. Clause (9) — page 107.2 — prohibits the use of El in a "collapsed- 
sequence" 1 i^ne . 

7. What about the rule of Add and the added disjunct? 107.1, 107.2, 107.^ 

8. What about the rule of Ul and the variable of instantiation? 107.1, 107.2, 
107.3 

9. What about the rule of EG and the variable of generalization? 107.2, 107.3, 
107.^ 

10. Examine the proof of T229, page 112. Is line k in error? A. Yes; B. No 
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11. The reason for the surprising answer to number 10 can be seen ^'by a careful 
examination of the text on p-age(s): A. 102.3; B. 107.3; -C. 108.2; 

• D. None of these; E. B and C 

12. The informal suggestions (pp. 115.^-117.1) are of no prospective value 
and should not be read before assaulting the exercises on p. \\k. 



ANSWERS. . . 



1. 


True 




2. 


106.2- 


-By an instance 


*3. 


False 




/. 

•t . 


E 




5. 


True 




6. 


False 





7. 107.3 — Also, in connection... 

8. 107.3 — Also, in connection... 

9. 107.3 — Also, in connection... 
10. B 

. 11. E 

12. False 



f 



Exercises: K.M, pp. 114-115, #39-45. Check your answers when convenient. 

Lesson 13 S ^ 

TJiere are no formal objectives for Lesson 13s it simply consolidates your 
learning for UnO^II. 

ASSIG:JMnNT: Complete the exercises in KM, pp. 117-118, OMITTING, #61. 
Do translations on notebook paper a"^ derivations on Polecat Logic 
Derivation Sheets. 



At your earliest convenience, check your efforts against the models 
given in Polecat Logic Bailout ^Kit Numero 1. 

You*re almost three-quarters through the basic course! All that^s - 
left IS the unit test. Good luck! 
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UNIT IV 

After all of Lue foregoing, you are still without th*e logical symbolism 
for sucli assertions as: 4 v 

Don finds tiie company of adyenturous women exciting. 

The first few pages of 101, Ch. IV, correct this unfortunate paucity. . 
The reason that Chapter Ill's language is incapable of such predications 
is that all of its termiare variables — and you gott^iave term-constants 
a language t6 m^ke assertions about specific individuals. 

The main thrust of Chapt^ IV is to develop a logic which can 
account for specific names cf individuals. The superior student will 
be able to develop his own rationale of the advantages of KM term- 
constants over the proper names of English.* ^* 

Lessbn* 14 

OBJECTIVES: to be able to. . . ^ 

( ) recognize terms and names of both English and KM and characterize- 
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'terms' and 'proper names' in your own words j ^ 

( ) distinguish between a terra letter and a predieBte letter in 
your own words 

( \ explain the role of superscripts in the KM notational scKeme 
( ) locate 'in a hurry, an exhaustive cliar^terization of the terras 
and formulae pf KM, applying these dicta to distinguishing KM 
^sentences from symbolic garbage 
( ) recognize instances of free and bound variables in official and 
unofficial notation 

( ) convert from official to unofficial notation 



ASSIGmEU'L. 

Read: Kl^', pp. 131-136. 
Read i nq quest ions : 
1 

2 

3 
k 



6 

7 
8 



9. 
10., 
II . 
12. 



All names are terms, e 
All terms are names. * . 

Some terms have .names in them. ^ 
Some teVms have variables in 'them. 
How many places can an operation letter have? 132.1, 132.2, 132.3 
Superscripts^ wi 1 1 tell how many terms to expect after an operation letter 
Superscripts will tell how many terms to expect afler a predicate letter. 
The following is a four-place English predicate: 'x hit y on tlje head wi 
a z while wearing w'. ^ ; 

What are the symbols of the new Chapter IV Kfl language? 132.4, 133.4, 134 
' WhaV is a symbolic term? 134.1, 134.2, 134.3' 
What is a symbolic formula? 134.4, 135.1, r35'2 

What werfe the only symbolic terms occurring in the language of Ch. III? 
135. K 135. 2-, 135.3 



1 ; Ttue 

2. False 

3. True 

4. -True ' ^ 

5. 132.3 — For any nonnegative. . 
6/ true 

Exercises: KM, p. 136. 
AIJSWERS ... 

3. A 4. B 



1. D 
9. -E 



2.. A 
10.- D 



7. True , 

3. True 

9. 133.4 — Tfie' extended language, 

10. 134.3 — The symbolic terms... 

11. 135.1— The class of... 

12. 135.2 — The' oply symbolic... 



5. 



7. E 



^lead: KM, pp. 136-137.^ 
Reading questions : 

13. ' \^exi is the occurrence of a symbolic term said to be bound? 136.2, 
136.3, 136.4 ^ 

14'. Wlien is the occurrence of a symbolic term 3aid to be free? 136.2, 
136.3, 136.4 

15. .Wliat is a symbolic name? 137.1, 137.2, 137.3 
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ANSWERS... 

13. 136.4 /ui occurrence of a. 

14. 136.4 An occurrence of a. 

13. 137.2 We can also... 



Exercises: KlI, p. 137; check your answers at your earliest convenience 
in Polecat Logic Bailoui^it Uimevo 1. 

Read: KM, pp. 137-138. 

Exercise: KM, .p. 138. Check yojir^ answers at the earliest convenience. 
Review questions : ' 



16. Kll often speak of mathematical' notation as "English". 

17. iwo-place predicates are often used in English to express such 
relations as "greater than", "stupider than", and "snazzier than". 

18. Tne difference between a term and a formula is cogent. 

19. Informal notation will make it easier to read complicated 
formulae. " 

V 

A^^SWERS ... 

I 

lb. True 17. False 18. True 19. True 



Lesson 15 

OBJECTIVE: at the completion of this lesson, you should be able to. 

( ) follow cogently,* difficult translations from Eaglish to kIi 
ASSIGiUEUT. ' 

Read: KII, pp'. 138-143. 
Read i ng ques t i ons : 



1. When is ^ an apparent variable of 0 ? 13§.2, 138.3, 138.4 
1.3-r^What is an abbreviation? 139-1, 139.2, 139.4 

3. >(hat steps constitute the process of literal translation into Enqlish? 1^+0.1 
iy+0.2, 140.3 

4. How should one proceed in order to find a symbol i zat i on of a formula of 
English? 141.1, 141.2, 141.3 

5. It is tempting to attempt a direct, one-step translation from English to 
KK symbol i za t i on . 

6. It is tedious t^ proceed from-English to KM symbol i zation by the route 
indicated %n pp'.'^'l 4l ;^1 43 * 

7. It is stupid to do otherwise. 

1. ^ 138.4— If C> is a. . . 5. True 

2. 139.2 — Tiius an abbreviation... 6. True 
•3. 139.3 — Tne process of literal... 7. True 
4. 143.1 — As before, we say... 



llxercioes: KM, pp-. 143-145, f/l4+l3. 



ANSWERS. 


• • 












//14-i. 


G 




a 


3. 


D 


~ 4: A 


//15--1. 














h 




0 




; t 


47— p— 


7. 

13. 


d 
k 


14. 


a 


9. 
15. 


m 
h 


10. g 
16. b 



— XT 1 

11/ r 



6. 
12. 



s 
u 



Exercises: KM, pp. 14>^148, //16-33. Check your answers as soon as 
'''Convenient . 

. ^ \ 

\^esson 16 

OBJECTIVES: at tne completion^ will master tne following skills,.. 

\ 

( )^using proper substituion of k^bitrary terms in the application 
of UI and EI 

( ) constructing derivations of simple "fe^tended PC arguments 
( ) translating from English to KM 

ASSIGJMEi^Tl ■ * 



Read: KM, pp. 148-150. 
Read i ng ques t i ons : 



1. Which of these symbolic expressions can be used to reprgsen^t the proper name 
of a person? A. B^; B. x;iC. F; all of these; E. ' none of these 

2. In the application of UI, any term may be substitu'ted for the variable of 
instantiation. , 

3 . In the app 1 i ca t ion of El, any term not'' appea ring in a preced i ng 1 i ne may 
be substituted for the variable of instantiation. 

" -- ! ■ ■ . ■ 

MSWERS... 

1. A 2> True 3. False! 

1 

Exercise: KM, p^ 150, //37, 38. \ 
AMSWERS . . . ' 



//37"b, c, f, g, h, i, k. 



i /?38— a, c, d, e, g, i 



Exercises; KM, pp. 150-151, > //39-//47 . Check your answers when cOiiven- 
ient . 
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Lesson 17 



OBJECTIVES: . at the end of this lesson^ 'you should be ofAe to. . . 

C ) follow extended PC theorem proofs of considerable difficulty 
( ) prove moderately difficult theorems of the extended PC 



ASSIGIIMENT. 

Read: KM, ppl51-155. 



Reading questions; 
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Fx; B. P; C. F(xy) ; D. All of 



Which of these is a monadic formula? 
these; E. Only the first two 

The sequence of order in the occurrence of several quantifying phrases makes a 
lifference of meaning:" A. Always; B. Sometimes; C. Never 
iJtvich of these theoretical studies use principles expressed in T255 and T256? 
A. Russell's paradox; B. A5?^matic set theory; C. Both of these; D. Neither 

When is a symbolic formula said to be without overlay? 153.1, 153.2, 153-3 
Every monadic formula is equivalent to a monadic formula without overlay. ^ 
The prenex normal form is named'after the great Viennese mathematical logi- 
cian, August Wilhelm von Prenex. * 

A formula is in prenex normal form Just in case it is a symbolic formula 
consisting of a string of quantifier phrases followed by a formula without 
quantS-f^ers . 

Every sy^olic formula is equivalent to one in prenex normal form. 



5. 
6. 

7. 



8. 



ANS\^RS: \ ^ 

1. E 
2^ B 

3. C 

4. 153.1 — A symbolic formula. 




Exercises: KM, p. 155, //48-51, Ciieck your answers as soon as 
convenient . 




True 
False 



7 . Tf ue 
3. True 



Lesson 13 

OBJECTI^SSjVpon mastering this lesson^ you should be^sd^e to. 

( ) apply th^N^ule of Alphabetic Variance (AV) correctly tts^he 
appropriate forrau^bae 

( ) study a rigorou^s^gic textbook systematically 
ASSIGNMENT. 
Read. . . ' 

You are near tne end of tnis course in elementary formal logic. I ><^pe 
that you've not only learned something you can use practically, but 
have acquired a taste for formal logic as a game, l-f so, you'll show 
this by asking your^ i nstructor about continuing youir studies. 
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In this' course, you have been guided through your reading rather' 
closely, with frequent checks of your mastery. 

In future courses, you will be asked to work out your own methods of 
study; thus, weWe given you a model for working in advanced logic,' 
and the prose of mathematics and science. 

Here is an outline of the method you^va been using, stated in terms 
of heuristic advice for studying advanced logic and mathematics. Save 
it for future use. » 



i. Survey the reading quickly. ^ 

ii. Determi»ne what is to be learned. 

iii. In many cases, you should also get in mind what applications the 
content has both in subsequent learning and in out-of -schoo I 
act i V i t ies . 

iv. Read the text thoroughly, noting specific details that seem to be 
important as well as following the overall pattern of what is being 
stated. 

V. Put the recent ly- learned material to work immediately, either in 

the solution of textbook problems or problems of your own invention. 

vi. When you have completed the application of your learning, reviev) 

the main points of the lesson by summarizing what you have learned. 
If you don't memorize the content of the lesson, -Jt may be helpful 
to make some kind of record of where specific, frequently-used 
information can be looked up, in case yoy must consult the text. 



Read KM, pp. 155-157, using the procedure outlined above. 
Exercises: K>I, pp. 156-157, #52. 

I 

ANS^^rERS: (a) and (c) do NOT follow correctly. (b) and (d) do. 
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Lesson 19 ^ 

OBJECTIVES: to be able to. . . 

( ) apply the Rule of Substitution on Predicate Letters 

( ) look forward to completing this course in one more lesson 

ASSIGNMENT. 

Read: KM, pp. 157-161. 

Exercises: KM, pp. 161-16A. Check your results. ,i 

Lesson 20 

OBJECTIVES: to be able to... 

( ) abbreviate derivations like mad * ^ 

( ) appl^d for yourself, having completed this course 

ASSIGNMENT. ' * ' ' 

/ 

Read: KM, ppl64-l67. 

Exercises: 167-169. Check your results. 

YOU ARE NOW READY FOR THE FOURTH AND FINAL CHAPTER TEST. 

When you pass it, you will have achieved a grade of "B" for the 
course. To procede to a grade of A, note the options in Appendix I 
on the next page. . » 




APPENDIX I: "A" Projects \ 

The foregoing syllabus describaj a course of study which entjitles you 
to a grade of "B". To reach a grade of- "A'*, extra work must be done. 

You may choose any ONE of the following projects for this extra work. 
These projects may be undertaken concurrently with your regular work; 
OR, if your schedule is a bit rough, you may coifit)lete the project 
within a reasonable time after your "B" has been reported, and the 
instructor will change your , grade subsequently.' 

Also, if you like, one or more of these projects can be used as the 
basis of a special course for more credit — for details, se the 
instructor. ^ ^ 

OPTION I: Envichmeit of the basic course (Unit V) 

In the pursuit of this unit of study, you are required to define ^jour 
Own objectives in each lesson. Before beginning each lesson, you 
should write out your objectives — and if in doubt about the objectives', 
acceptability, negotiate them with the instructor. 

Your objectives . can be inferred (not deduced by strict calculation, 
however!) from surveying the assignment in the text; they should 
follow the pattern used in the basic part of the course. Note, please, 
that the verb is active and describes observable performances. 

To demonstrate mastery of each lesson, you should submit all exercises 
associated with the reading assignments given below — with whatever else 
you care to offer. 

Lesson 2'* 

KM, Ch. r. Section 4, pp. 30-34 
Section 6, pp. 37-38 

(Discuss your conduct of this lesson with the instructor before 
proceding.) ^ 

Lesson 8' 



KM, Ch. II, Exercises, Group III, pp. 72-73 

Section 6, pp. 73-75 

Section 7, pp. 76-78 

Section 8, pp. 79-80 
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Lesson 13 ' 

»/ 

KM, Ch. Ill, Sectiort 8, pp. 118-124 
Section 9, pp. 124-128 

^^ection 10, p. 128 . ' , 

KM, Cli. IV, Section 10, pp. 170-176 * 
Section 11, pp. 177-178 
^Section 12. pp. 178-179 

*We'll designate Unit V's lessons b^ 'a primed number. If you're doing / 

this project concurrently with the basic course ,^vQu'li be able to us6 
9^- thi's device td coordinate your work, 
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OPTION II: Competing with the instructor (Handicapped Elegance Contests) 



This project is designed for the malicious student who likes to put 
his teachers down. Oddly enough, in this case, you can raise your 
grade for doing it. 

Of course, I recignize that your instructor, if competent as a logic 
teacher, should be more practiced in his performance than a beginning 
student. (If not, he should go back to school!) So, we give the 
teacher a handicap. 

To undertake this project, you must declare your intentions at the * 
very beginning' of the course and stay on schedule in your progress 
through it. . 

AllunTt^ests must be taken by appointiiigftt — not during scheduled 
conferences'. / When you take your quiz, you will be given a stop- 
-watch. You/are^ asked to time your ^rf^ormance. 



Acceptable results must include; 



no erasures 
neat, legible work 

accurate translation, ^^prfcting all steps of the process as 
given in 

A derivation^i^ffch is at least "standard" and tends toward 
?gance" 

Note: N^^ef inition can be given for ^elegance*; but but between two 
derivatiorts^^he following rules of thumb shall apply in order of 
precidence: 

1. The more elegant n^^hjrrh^.^ Jigs fewe r steps. 

2. , The more elegant derivation appedi^i^ ID ^tpwer rules and 

theprems^in justification. 

3. The more elegant derivation i^^asier to follow. 

4. Tae mqre elegant derivation's more abundant in 

ingenious, sneaky, ^^j?r^ sou I -sat i sfy i ng 
strategems. 



Your results should be as good or better than your instructor's and 
should be accompli3hed inno more than four times the instructor's 
time; the instructor's performance 'time includes: time to perform 
the same test, inerruptions, and daydreaming. 

You must beat Ch-e-^^structor three quizzes out of four to meet the requirement 
faJr a grade of "A" iil><his project. 



9 
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OPTION III: Study Gvoup Leadev 

To achieve a grade of "A", you will act as a group leader for a group 
of at least four other students who take the course and meet regularly 
as a group for mutual self-help. 

You recieve your "A" when the four students complete the basic course. 

You will be responsible for recruiting the students and arranging 
meeting times, both with the students and the instructor. 

You may use the bulletin board to assist you in recruitment. Your 
group should meet at least once a week when the instructor ' can visit. 

All member should take each quiz at the same time — normally at group 

meetings. * * ^ 

ft 

OFTIOI^ IV: Coaching ^ 

To fulfill the requirements for this project, you must be present in 
the conference room on a schedule which is posted. Either: 

— one hour a day for a 10-week period 
— five hours a week 

— some other arrangement acceptable' to the instructor 

During this time, you are to" assist other students taking the course 
and, in general, perform coaching duties outlined elsewhere. When 
you have no customers, you may study on the course 

To become a coach, tell your instructor; he'll show you how to get started. 

If, at any time, you fall behind §chedule, you must begin the project 
over or choose another. 
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POLECAT LOGIC BAILOUT KIT Numero 1. 
Walter A. Coole, Skagit Valley College 



This booklet contains model translations and derivations for assignments 
in Kalish & Motague: Logic: Techniques , of Formal Reasoning^ Chapters I-IV. 

Translations follow the strategies set forth in the text; derivations 
are "standard" (follow the heuristic advice closely) or "elegant" (apply 
abbreviatory techniques to produce a short, sometimes-ingeneous , 
argument * 

Derivations are presented on Polecat Logic Derivation Sheets. Wherever \ 
convenient, several derivations have been presented on a single page 
to conserve space. 

In checking proofs and derivations, the reader ' should be aware that 
these are only examples. There are many valid proofs of the same 
theorem. 




uJlIT I 

c 

Lesso^n 1. pp. 12-13 

#1 P -> (Q R) 

(i) (P (Q R)) 

(ii) (logic is difficult ( Alfred will pass -> Alfred concentrates) 

(iii) (If logic is difficult, then (if Alfred will pass, then Alfred 
concentrates)) 

Canonical translation: If logic is difficult, then if Alfred Will pass 
then he concentrates. 

Free translation: If Alfred will pass, then he concentrates — that is, 
assuming logic is difficult. \ 

//2 S (R ['X'P Q].j 

(i) <S (R hP Q)) - 

(ii) (The text is readable (Alfred concentrates -> ( 'V'logic is difficult 

Alfred -will pass))) 

(iii) (If the text is readable, then (if Alfred concentrates, then 

(if it is not the case that logic is difficult, then Alfred will pass))) 
Canonical translatiion: If the text is readable, .then if Alfred 

concentrates, then it is not-the case, that logic is difficult, 

then Alfred will pass. 
Free translation: Let's assume that the text is readable;' then, 

on condition that Alfred concentrates, if logic isn't difficult, - 
' \then he will pass. * ^ 
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//3 (R P) ^q' 

(i) ((R P) '^>Q) 

(ii) ((Alfred concentrates logic is difficult) '>'Alfred will pass) 

(iii) ((Alfred concentrates logic is difficult) it is not the case 
that Alfred will pass) 

(iv) ((If (if Alfred concentrates, then logic is difficult), then 
it is not tha case that Alfred will pass) 

Canonical translation: If if Alfred concentrates, then logic is 

» difficult, then it is not the case that Alfred will pass. 
Free translation: Alf-red won't pass,'*given that, if he concentrates, 
logic is difficultv 

//4 — Solved in textbook. 

//5 If logic is difficult,' Alfred will pass only if he concentrates. 
(1) (If logic is difficult, then (if Alfred will pass, then Alfred 

concentrates) ^ 
(2a) (Logic is difficult (Alfred will pass Alfred concentrates) 
(2b) (same) 

(2c) (P ^ (Q R) '0 
(2d) ? (q R) 

//6 Alfred will pass on ^^ndition that if he will pass only if he 
concentrates then he'will pass. ^ 

(1) (If (if (if Alfred will pass, then Alfred concentrates), then 
Alfred will* pass) then Alfred will pass) ' ^ 

(2a) (((Alfred will pass Alfred concentrates) Alfred will pass) * 
Alfred will pass) 

(2b) (same) 

(2c) (((Q R) Q) Q) 
(^d) ([Q R] Q) Q 

//7 If if if Alfred concentrates, then he will pass, thefti he will secure.* 
employment, then he will marry. ? 

(1) (If (if (if Alfred concentrates, then Alfred will pass), tnen Alfred 
will secur^ employment), then Alfred will marry) 

(2a) (((Alfred* concentrates Alfred^ will pass) Alfred will secure 
emplyment) Alfed will marry) 

(2b) (same) ^ 

(2c) (((K -y Q) T) U) 

(2d) ([R Q] T) U 

//8 It is not the case that if Alfred will secure employment provided that 

the text is readable, then he will marry .only if , he concentrates. 
(1) (It is not the case that (if (if the text is readable, then Alfred 

will secure employment), then (if Alfred will marry, then Alfred 

concentrates) ) ) , 
(2a) (It is not the case that ((the text is readable Alfred will secure 

employment) (Alfred will marry Alfred concentrates))) 
(2b) ('\^((the text is readable Alfred will secure employment) 

(Alfred will marry Alfred concentrates))) 
(2c) (^((S T.) (U R) 
(2d) '\^([S T] [U R]) ^ 



#9. Alfred will pa^s only if he concentrates provided that the text is 
not readable. 

^ a) '\'S (Q R). 
b) Q ('x^S R) 

y/lO. It is not the case ^hat Alfred concentrates if the lectures are dull, 

a) 'x^CV R) 

b) V 'x^R 

#11. Alfred will not secure employment if the fails to concentrate on 
condition that the lectures are dull. 
' a) V (-v-R -> 'v-T) 
b) (V -> -v-R) -> 'v.T 

Lesson 2 . p. 26 

y/12 Derived in textbook 

r, //1 3 



P (Q -> S) 



1 
4. 
5. 
-6. 
7. 
8. 
9 

n. 

11. 



P (0 R) 



-Sho-Q ->■ S 







Q -> R 
^R 



/ V s 



ACD 



P r c m 2 



ACD_ 



AID 



3, 2, MP 



10, «; MT 



J: 



9, 11 MP 



6, R 
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*We contemplate four **grades" for derivations: 

invalid: misapplying the rules of inference (KM, p. 15) or directions 
for construcing derivations (KM, pp. 20-21)--additional rules will 
emerge as the course develops 

yalid: applying rules 'correctly, Jj|it introducing unnecessary, but 
benign, steps — this degree of correctness is minimally required for 
the course 

standard: applying the heuristic advice (KM, p. 26) — not absolutely^- 
required" for' the course, ^but desirable 

elegant: characterised in the course syllabus, p. 67 — expected only 
of the talented student. ^ 



For comparison, the student may wish to compare the following derivation 
of the same argument. It' is more elegantl^vt)ian the previous one because.. 

1. it is shorter ^ 

2. it is more direct (fewer 'show' lines and boxes) 

3. it is more straightforward (uses modus ponens in lieu of 

modus tollens o 
^. it applies a sneaky strategem: introducing the premises" 
only when needed ^ , » 
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Lesion 3^ pp. 29-*30' 
^#19— ^solved irv textbook 



#20. 



Scheme of ' abf^reviation : ' ' ^ - ; ^ 

P: Alfred studies , ' ► , : ""^^ ^ 

Q: Alfred recieves good^^grades 
R: Alfred enjoys^^llege ► \ 

Premise 1. 'If Alfred studjiB*?,* then he recieves good .grades. P Q. 
Premise 2. If he'does^nbt study, then he ^njoyS' college. 'vP 0 R 
Premise 3. If he doesn't recieve- goQd grades, then .he does not enjoy 



college. 'vQ 



Conclusion: Alfred recieves good grades. 
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//2l Scheme of abbreviation: , • 

P: Herbert can take the apartment 

Q: Herbert divorces his wife \ 

R: Herbert should think twice 

S: Herbert keeps Fido 

T: Herbert's wife insists on keeping Fido 

i^rpmise 1.% If Herbert can take the aparement only if he divorces his wife, 

then he should' think twice. (P Q) R 
Premise 2. If Herbert keeps Fido, then he cannot take the apartment, 

S ^? ^ ^ Y 

Premise 3» Herbert's wife insists on keeping Fido.* *T / ^ 
Premise 4. If Herbert does not keep Fido, then he will divorce his wife 

provided that she insists on keeping Fido. "^S ^ (T ^ Q) 
Conclusion. HerWrt should think twice. R 
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. //22 Scheme of abbreviation 

P: Herbert grows ricli 
Q: Herbert 'cafi take the apartment 
.R: Herbert divorces his Vifes ^<C^ 
Herbert will recieve his ^ inheritance 
: Fido matters 

Premise^ 1, If Herbert grows'* rich, then he can ta'lce the apartment. P -> ( 
Premise 2. If he divorces his wife, then he will not recieve his 

inheritance, R 'x^S ^ 
Premise 3. Herbert will grew^ch if he recieves his inheritance, 

S -V p \ 
Premise 4. Herbert can take the/ apartment only if he divorces his wife. 
Q -V R . ^ ^ 

Conclusion. If Herbert receives his inheritance, then Y±d6 does not matter. 
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//23. This exercises is excluded by constitutional law from use in publicly 
supported institutions. Its validity's investigation is left to the ^ 
theologically curious! 



itlU.^ Scheme of abbreviation: 




Business will flouri'sh * 
Q: T^x^ will increase ^ * 
R: Jhe standard of living will improve ^ 
S: Unemployment will be a problem 

\ \ * 

Premise 1. If business will flourish on the condition that taxes will not 

increase, then the- standard of living will improve. ('^'Q -> P)-> R 
Premise 2. It is not the case that the- standard of living will improve. 

Premise 3. If business does not flourislj, tben taxes will increase.' P Q 

. ; , * • 



Conclusiort*^ Unemployment will .be a problem." S 
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//25. Scheme of abbreviation: 



P: The standard of living will improve 

Q: Taxes will increase 

R: Business will flourish 

S: Unemplojnnent is a problem * 



Premise 1. The standard of living will improve provided that taxes will 
increase. Q P 

Premise 2T^Businegs will flourish only if unemployment is not a problem. 
R -J^ '\'S 

Premise 3. Busines will flourish" if the standard of living will improve. 
? ^ R 

« 

Conclusion. On the condition that taxes will increase, unemplo3nnent is^ot 
problem. Q 'X'S , J 
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"^The superior student can announce his/her talent by shojJing how this 
merely standard proof can be gussied up into an elegant one! 
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//13. Assuming that logic is difficult or that the text is not readable, 

Alfred will pass only if he concentrates. 
(1) (If (logic is difficult or it ig not the case that the text is 

readable) then (if Alfred will pass, then Alfred concentrates)) 
(2a) ((logic is difficult V '^^the text is readable) -> (Alfred will pass 

-> Alfred concentrates)) 
(2b) ((P V ^q) ^ (R ^ S)) 
(2c) (p V 'vQ) (R s) 

7/14 Unless logic is difficult, Alfred will pass if he concentrates, 
(1) (Logic is difficult or (if Alfred will pass, then Alfred concentrates)) 
(2a) (Logic is difficult *v (Alfred will gass ^ Alfred concentr^t^^)) 
(2b) (P V (R ^ S)) « ' - « ' 

(2c) P V (R -> S) 



//15 M^ry will arrive at 10:30 A,M unless the plane is late, 

(1) (Mary will arrive at 10:30 A.M. or the plane is late) 

(2a) (Mary will arrive at 10:30 A.M. v the plane is late) 

(2b) (P V Q)j 

(2c) P V Q 




//16 Assuming that the professor is a Communist, he' will sign the 
loyalty oath; but if he is an idealist, he will neither sign 
the loyalty oath nor, speak to those that do. 
(1) ((if the profes^r is a Communist, then the prof essor A^ill sign 
the loyalty oath) and (if the professor is an ideali^, then (it 
is no.t the case that the professor will sign the loyalty oath 
and iy' is not the case that the professor will speak to those 
who siign the loyalty oath))) 
(2a) (((the professor is a Communist -» the professor will sign the 

^ loyalty %ath) a (the professror is an> idealist > (^vthe professor 
will. sign the loyalty oath a ^the professor will speak to 
those who sign the loyalty oath))) 
(2b) ((P-^ Q A (R^ (-Q A-S))) 
(2c) (P"^Q)a (R-> M a/vS]) 



//17 If Alfred and Mkry are^aying dice together, it is the first 

throw of the game, attd Mary ' is throwing the dice, then she wins 
on the first throw if and only if she throws 7 or 11. 

(1) (if (Alfred and Mary are plavi-ng ^ce togethe r and it is the first 
throw of the ^game) and Mary is throwing the dice,] then (Mary 
wins the gaifie^on the f^rst throw if and only if (Mary throws 7 or 
Mary throws 11)).) ' ' ' " , 

(2a) (((Alfred and Mary , are throwing dice together >A it is the first throw 
of the game) A Mary ji3 throwing the dice)* -> (Mary wins the game on 
the first throw ^ (5^ary throws 7 v Mary .throw.s 11))) 

(?b) (((R A S)'/\ T) ^(U ^ (Wv X)))^ • ^ . . 

(2c) R S A T -> (U ^ [W V X]) 



//18 If the world is a progressively realized community of interpretation, 
then either quadruplicity will drink. procrastination or, provided , 
that the Nothing negates, boredom will ^nsue sefdom more 
oftfen than frequently. 
(1) (if the world is a progressivly realized community of interpretation, 
then (quadruplicity will drink procrastination or (if the Nothing * ' 
negates, thpn boredom will ensue seldom more often than f reque^ntly)) ). 
(2a) (the world is a progressively realized community of interpretation 
(quadruplicity will drink procrastination v (t^ie Nothing negates' 
boredom will ensue seldom more often than frequently))) 
,(2b) (P -> (Q V (R -> S))) 
(2c) P->(Q V [R -> S]) 

//20 (P V Q) -> ^^(R V [S A T]) V (U /s V) 
(IP V Q] -> ^.[R V {S A T}]) V (UaV) 

' m P -> ^[S V T] ^ [Q -> R]) - , ' 

*P -> ('V'S V T -> [Q -> Rj) ^ 
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Gy 
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10, S, UI, 13, MP 
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'J-^m^hx Fx AxAy(Fx a Fy) 



■ 2 
~ 4. 

5. 

6. 

7 



-Sho-^ 



-Sho- AxAy(Fx a Fy) 



Fx A Fy 



-Sho- ^ 



10 



AxAy(Fx A Fy) 



Q -Sho-. AxFx 

9. 



Fx 
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1 :u) 



Th ' Ikl. 
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"^TTxFx A VxGx 










1 


^ ACD 


"2 


3, 




Fz 
















2, S, EI ' _ -• 


3. 


■ 4. 




Gy 
















r '2, S, EI 


A. 






-Sfio- 




Ax[Fx -> 


Hx] / Ax[Gx 


Jx] -> 


- AxAy [Fx Gy Hx a, Jy] 


■ 5. 


6 




Ax [Fx 


-> Hx] 


Ax[Gx -> 


Jx] 






-> 




'6. 


■ 7 






Sho- 


AxAvfFx A 9v 




Jv^' 






7. 










-Sho 


- Fx A Gy -> 


■Hx A 








8. 


9 








Fx .A Gy, 
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Hx A Jv 






6, S, UI, 9, S, 
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77 








AxAy tFx 


A Gy^ 


Hx^ Jy] 


^ l\ 


xlFx -> Hxf A Ax[Gx -> Jx] 
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72 




AxAy[Fx A 


Gy -> ^Hx A Jy ] 




ACD 


72 
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-ShoAx[Fx -> 
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-Sho 
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f , V s 
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■ -6 



VxFx ^ VxGx A AxAy{Yx a Gy' [Hx Jy]) 


ACD 


;76ho- Ax[Fx Hx] Ax[Gjc Jx] 




Ax [Fx Jx] 


/ 


ACD 


-Sho- Ax[Gx Jx] 
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-Sho- Gx ->■ Jx 
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Gx 








, ACD 






Fy 
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-Sho- AxTGx -V Jxl -V AxfFx Hxl 
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Lesson 13. pp. ^ 117-118 
//46 



1. -Sho- Fx A Gx 
2. 



Fx A Gx 



Prem, -UI 



1. - She- Ay (Fx a Gy) 

2. I ^x A Gx |^ 



Prem 



Ex //48 



/..^'- Ax (Fx Jx) 



©e 



2 


-Sho- 


■fx - 


> Jx 


2 


2 


Fx 














ACD 


3. 


4. 


Ax (Fx 


-> AxGx) 








Prem 1 


A. 


S. 


Ax(Gx 


V Hx) AxJx - 




Prem 2 5 


6. 


Fx 


-> 


AxGx 










Ml 


. 6. 


7. 


AxGx 








6, 3, MP 


7. 


8, 




-Sho- 


/\x(Gx V Hx) 




■ . ft 


9 






-Sho- 


- 'vGx Hx 
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10. 






'V/Gx 
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ACD 


10. 


11 






Gx 












7, III 


11 






Gx 


V Hx 
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12. 


13. 


AxJx 








< 




5, 8, MP 


• 13. 


U. 


Jx 
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1 n:i 



Ex 
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-She- Vx(Hx A 


$» 
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3. 




'^Vx(Hx A 


Mix) 






AID 


4. 




Fy 


A -vGy 








Prem 1, EI 


5. 




Hv 




Prem 2, UI, 4, S, MP 


6.1 








3, QN, UI 


z 








T65, P/Hv, QZ-Gv, BC, 6, MP 


8. 








— ^1 S — — 7 MTP 
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-She- Jx 
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. . _ ' Am 
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'V'lx 






12. 






Ix 






. . . ^ . ATn 


13 






Hx 






10, 12, Adj, Trem 3, UI, MP, Prem 2, UI, MP 
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'V'Hx 
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Preiif 4, 2, MP, UI, 12, MP 
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4. 
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6: 
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8. 
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Ex 
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Vx(Fx/^ Hx) 
■''v^x(Fx Hx) 



2 



2. 
-4. 

5. 
6. 

7. 

8J 
9 

/Q 
11. 
12. 



-She- VxFx 




AID 









" AID 




Gx 




Prem 4, .4, MP. EI 




'x.Ix 




. . Prpm QN, TIT, ,T65, P/Tx, Q/Gx. BO, . 




Ix 




Prem 2, UI, 5, Add, MP 5, DN, MTP 




F.T 



1 

2. 
3 
4. 
5 
6. 
7. 
8 
9 

/a 



'v-Hy 



Gy V Hy 

ly 



2, QN, UI, T39, P/Fx, Q/Hx, 8, DN, MP 



Prem 1. UI. 



8, MP 



Prem 2, UI, 10, MP 



t^Iy 



Prem 3. QN. UI , T65. P/Iv. Q/G y. n . DI\. MT F 



Ex 
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/_Siw._ Vx(Gx A Fx) 




Ex. 52 



/ -6h©- Ax (Fx A Jx Kx) 
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-She- Fx A Jx -^^ Kx* 






Fx A Jx 
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ACD 
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Gx V Hx 




Prein 


1,"UI, 3, 


s, 


MP, 


UI, Add 
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10. 






2, QN, UI, 


T90, 


Q/Fy, 
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#54. For each x (x is a, man and x is mort^) /. For each Xy x ±s a marN 



Fa: a. is a man 
Ga: a is mortal 

Premise. Ax (Fx Gx) 
Conclusion. AxFx 

1. -She- AxFx 

2. |Fx ■ ' 

#55. There, is an object X such that x is a dog. 
X Such that (ifxis a cat, thenar is a dog). 

Fa: a is a dog 
Ga: a is a cat 

Premise. VxFx 
Conclusion. Vx(Gx Fx) 



Premise, UI, S 
There is an object 



r.- 6ho- Vjt(Gx\- ^ Fx) 

2. !fx 

3. | Vx(Gx Fx) 



Premise, EI 
t2, P/Gx, Q/Fx, 2i MP, EG 



#56. A gentleman does not prefer blondes only if he is blond, 
Every gentleman either is blond or prefers blondes. 

Fa: a is a gentleman 
Ga: a prefers blondes 

Ha: a is blonde > 

Premise. Ax(Fx ['^^Gs* Hx] ) ^ • ' 

Conclusion. Ax (Fx [Hx v Gx]) 

1. - She- Ax (Fx ^ [Hx v Gx]) 



2. 




-6ho- Fx -> [Hx V Gx] 




3. 




■n.. 

J. A. 








ACD 


4. 






-Sho- 


'V'Hx Gx 
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'V'Hx 






ACD 
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Gx 






Premise, UI, 3," MP, 5, 


7. 




Hx 


V Gx 






4, CD 
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#57. There is not a single Commu^jist who either likes logic or ia able 
construct derivations correctly. Some impartial seekers .of truth are. 
Communists^ Anyone who is not able tq construct derivations correctly 
eschews phiRsophy. .\ Some impartial seekers of truth eschew 
philosophy . 



Fa: a is a Communist 
Ga: a likes logic 

Ha: a is able to construct derivations correctly 
la:^ a is an impartial seeker of truth 
Ja: a eschews 4)hilosophy 
Premise 1. 'vVxCFx /\ [Gx v Hx]) 
Premise 2, Vx:(Jx a Fx) r 
Premise 3. AxC'vHx Ix) * 



Concfusion. Vx(Ix A Jx) 



1. 
2. 
3. 



She- Wx(Ix A Jx) 



Ix A Fx 
'^^x A '^'Hx 



VX(IX A Jx) 



Premise 2, EI 
Prem 1, QN, t39, P/Fx, Q/Gx a Hx 
, BC, MP, 2, S, ilP, T66, P/Gx, 
' * Q/Hx, BC, MP 

Prem 3, UI, 3, S, MP', 2, S, Ad j , EG 

//58. Everyone who signed the loyalty oath is an honest citizen. If 
someonq signed the loyalty oath and was convicted of perjury, or signed 
the l<|falty oath and is a (J^mmunistv, tiien not all who signed the loyalty 
oath are honest citizens. No pne who signed the loyalty oath is « 

a Communist. ■ • 



Fa: a signed the loyalty oath 

Ga: a is an honest citizen 

Ha: a was convicted of perjury 

la: a is a Communist 



Premise 1. Ax<Fx Gx) 

Premise 2. Vx([Fx a Hx] v [Fx a Ix] 

Conclusion. 'V/VxCFx >\ Ix) 



'^'Ax(Fx Gx), 



1, 
2. 
3. 
4. 
5. 



- She- ^Vx(Fx A Ix) 



Vx(Fx A Ix) 
Fx A Ix 
'X/CEFx A Hx] 
"^[Yx A Ix]. 



V [Fx A Ix]) 



AID* 

2, 'EI 

Prem*l, DN, Prem 2, MT, QN, UI 
T66, P/Fx A Hx, Q/Fx A Ix, BC, 
4, MP, S 



//59. All men who have either a sense of humor or. the spirit of adventure 
seek the comjJany of womeil. Anyone who seeks the company of women and has 
the spirit of adventure finds life excising. Whoever gives in to 
temptation has the spirit of adventure, ' Every man who gives in to 

temptation finds life exciting. 



ERIC 



Fa: 
Ga: 
Ha: 
la: 
Ja: 
Ka: 

Premise 1. 
Premise 2. 
Premise 3. 
Conclusion. 



a is a man 

a has a sense of humor 
a has the spirit of adventure 
a seeks the company of women 
a finds life exciting 
a gives in to temptation 



Ax(Fx A [Gx V Hx] 
Ax(Ix A Hx Jx) 
Ax(Kx -V Hx) 
Ax (Fx A Kx -^^ Jx) 



Ix) 



1. -She- Ax (Fx a Kx Jx ) 
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-She- Fx Kx -V Jx 


3. 


Fx /V Kx 




4. 


Hx 




5. 


Jx 









ACD 

Prem 3, UI, 3, S, MP 

4, Add, 2, S, Prem 1^ UI, MP, 4, 

Adj, Prem 2, UI, MP 



"^^60* No egghead i^^^good security risk. Every professor lives in an 
ivory tower. If there is someone who lives in an ivory tower and is 
not ^ good security risk, thep no one who is either a professor or an 
egghead should be trusted with confidential information. If some 

professor is an egghead, then no professor should be trusted with 
confidential information. 

Fa: a 'is an egghead 

Ga: a is a good security risk r 

Ha: a is a professor 

la: a lives in an ivory tower 

Ja: a should be trusted with confidential information 



Premise 1. 
Premise 2. 
Premise 3. 
Conclusion. 



'vVx(Fx A Gx) 
Ax(Hx -V Ix) 

VX(IX A' ^X) 

Vx(Hx A f5^. 



'vVx([Hx v Fx] A Jx) 



'vVx(Hx aJx) 
1. -6ho-Vx(Hx A Fx) 'vVx(Hx A Jx) 



2. 


Vx(Hx A Fx) 




ACD 


3. 


-6ho- 'vVx(Hx A Jx) 






4. 




Vx(Hx A Jx) 






AID 


5. ; 




Hx A Jx 






4, EI 


6. 




Ix 




Prem 2, UI, 5, 


S, MP 


7. 




Hy A Fy 






2, EI 


8. 








Prem 1, QN, UI 


, T39, P/Fx, Q/(?x, 


» 








BC, MP, 7 


, S, MP 


9. 




Vx(Ix A %Gx) 




Prem2 , UI, 7, 


S; MP, 8, Adj, EG 


10. 




[Hx V F-it] -V %Jx 




Prem 3, 9, MP, 
Q/Jx, BC, 


QN, UI, T39, P/Hx v 










MP 


11. 




Jx 






5, S 


12i 




>Jx 






5, S, Add, 10, MP 



—59- 



UNIT IV 

Lesson 14. pp. 137-138 

#11. The circled^ccurrences of terms are bound. 

(Ay(Vx G^A^A^/v G^B^yz) -> AzCG^B^yz v QlB^yz)) 

The circled occurrences .of terms are free. 

(Ay(Vx G^A^A^x v G^B^yz) Az(g2bVz v G^B^yz)) 
J?12. 



Term 


Bound 


Free 


aO 




/ 


A^x 


/ 


/ 


X 


/ 




B^yz 


/ 




y 


/ 


/ 


z 


/ 


/ 


bV 




/ 



#13.' F^aIx* 
G^bOx 

AxF^x V G^xy a H^xyz 

Lesson 15. pp. 145-148 

#17. Vx(Fx A Ay[Fy GA(yx)l) Vx(Fx a Gx) 

(i) VxCF^x A Ay(FV G^A^yx)) VxCF^x a G^x) ^ 

(ii) — same — ^ 

(iii) (Vx({a is a number }x Ahy({a is a number }y {a is even}'Bhe product 
' of a and b}yx)) Vx({a is a number }x A {a is even}x) 

(iv) Vx((x is a number) a Ay ((y is a number) (the product of y and x 
is even)) Vx((x is a number) A (x is even)) 

(v) If there is an x such that (for every y (if y is a number, .then 

. the product of y and x is even)) then there is an x such th^t (x is 
a number and x is even) 
Firee translation: If there is a number which, when nultiplied with any 
number produces an^ even number, there is an even number. 



#18; Ax(Fx VyG(yx) A VyH(yx)) A Vx(Fx 'V'[VyG(xy v VyH(xy)]) 

(i) Ax(f1x -V VyG^yx A VyH^yx) A Vx(f1x A 'v.tVyG^xy v VyH^xy]) 

(ii) — same— 

(iii) Ax ({a is a person}x (Vy{a is father of b}yx A Vy{a is mother of b}yx) 
AW('{a is a person}xA '^(Vy{a is father of b}xy v Vy{a is mother of b}xy)) 

(iv) Ax(x is a person (Vy(;i y is father of x A Vy y is mother of x) 
^ Vx(x is a person a "^(Vy x is father of y v Vy x is mother of y) 



(v) For every xCif x is a person then (there is a y such that y is 
father of x and there is a y such that y is mother of x) and 
(there is an x such that it is not the case that (there is a y 
such that X is father of y or there is a y such that x is mother 
of y)) 

Free translation; Every pers-on has a father and a mother, but there 
there is a person who is neither father nor mother. 

//19. Ax(F(xE) Vy[G(yE) A H(xy) A I(yB(C(E))) ]) 

*(i) Ax(f2xE^ Vy(G2yE^ A H^xy A .I^yB^C^E^)) 

(ii) Ax(F^x Lhe course Vy(G^y the course /\ H^xy a I^yB^C^the -course)) 

(iii) Ax({a is a student of b}x the course Vy({a is a quiz section of 
b}y the course A {a attends b}xy a {a is taught by b}y{the teaching 
assistant of a}{the instructor of a}the course)) 

(iv) Ax(x is a student of the coi>rse Vy(y is a quiz section of the course 
A X attends y a y is taught by the teaching assistant of the 
instructor of the course)) 

(v) For every x(if x is a student of the course, then there is a y 

such that (y is a quiz section of the course and x attends y and y is 
taught by the teaching assistant of the instructor of the course)) 
Free translation: Every student of the course attends a quiz section, 

taught by the instructor's teaching assistant. 

t> 

//21. Ax(Fx V Gx -»■ VyH(yx))* ' • • 

//22. '^Vx(¥xA'^Vy(G(yx))A'^hxCFx-^VyG(xy)) 
//23. Ax(Fx -»■ Vy[Fy a G(yx)]) 
//24. Vx(Fx /A Ay[Fy -»■ G(x>0 ]) 

//25. For each x (if x is a teacher, then (if (there is a y such that 
((y is a problem and x assigns y) and it is not the case that 
(there is a z such that'(z is a solution of y))))f then i^ is not 
the case that x has scruples) 

Ax(x is a teacher ((Vy((y is"* a problem A x assigns y) A '^(Vz (z is a 
solution of y)))) has scruples) 

Ax({a is a teacher }x ((Vy(({a is a problem}y a (a assigns h}xy) A 
'^(Vz({a is a ^lution of b}zy)))) '^{a has scruples}x)) 

Ax(f1x ((Vy((jly -A I^xy) a 'v.(yz (K^zy) ) ) ) ^^x)) 
Ax(Fx ((Vy((Jy a i(xy)) ^'v.'(Vz(K(zy))) )) ^x)) 
Ax(Fx [Vy(Jy A I(xy) -a 'v.Vzk(zy) ) ^x]) . 

^26. For each x(x is a particle the net force acting on x is equal to 
the product of the mass of x and the acceleration of x) 

Ax(x is a particle the net force acting on x is equal to the product of 
the mass of x ar\d the acceleration of x) 

Ax({a is a particle}x {a is eqqal to b}{the net force acting on a} 

{the product of a and b}{the mas^ of a}x {the mass of a}x {the acceleration 

of a} x) 

*Since the relation 'H' is symmetrical under this scheme of abbreviation, 
its varibles may occur in eithei;^ order . 

„6] H-^ii 



Ax[Fx GA(x)B(C(x)D(x))] 

#27. For each x(if x is a princple, then (x is not innate or for each y 
(if y is a person and y hears x, then y gives his assent to x)))^^ 

Ax(x is a principle {"^x is innate v Ay(yis a person^y hears x y gives his 
assent to x))) ^ 

Ax({a is a principle}x ("^{a is innate}x v Ay ({a is a person}yA 
{a hears b}yx {a gives his ^sent to b}yx))) 

Ax(F^x (MJ^x V Ay(H^y A l^yx t- J^yx))) 

Ax(Fx MJx V Ay[Hy A I(yx) J(yx)]) 

m. fIa^bIcO 

F(A(B(C))) . , 

#29, Ax[Fx "^hyiGy A I(xy) J(xy)) v Ay(Gy >\ I(xy) Hy)] 



#30, For each x (if x is a person and (it is not the case that 

(There is a y such that (y is a person and x loves x more than x l^es 
y and x is different from y))), then (it is not the case that 
(there is a y such that (y is a person and y is different from x and 
y loves x)))) / 

Ax(x is a person A ('^(Vy(y is a person A x loves x more than x loves y A 
X is different from y))) ('^(Vy(y is a person a y is different from x a 
y loves x)))) ^ ' ^ 

Ax({a is a personlx A ('^(Vy({a is a personly a {a loves b more than c 
loves dlxxxy A {a is different from b}xy))) ('^(Vy({a is a"person}y / 
{a is different from b}yx a {a loves b}yx)))) 

Ax(F^x A ('^'(Vy(F^y A L^xxxy A H^xy))) ^ (^(Vy(F^y A H^?cy A G^yx)))) 
Ax (Fx A (^(VyFyA L(xxxy) H(xy))) (^(Vy(?y A H(yx) a Gyx))))) 
Ax(Fx A '^VyfFy a L(xxxy) A H(xy)] -^^/x^VyfFy A H(yx) A G(yx)]) 



—62— 
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ji^31. For each x(if x is a father and (for each y(if y is a child of x, 

then y is male)), then (it is no t;^ the case that there is a y such 

that (y is a child of x and x has to provide a dowry for y)))) 

«• 

Ax(x is a father . A (Ay(y.,is a child of x y is male)) ('^(Vy 
(y is a child of x /\ x has to provide a dowry foj y)))) 

Ax({a is a father}x A (Ay({a is a child of b}yx {a is male}y)) 
('^(Vy({a is a child of b}yx A {a has to provide a dowry for b}xy)))) 

Ax(f1x a (Ay(H2yx ^ G^y)) ('\^(Vy(M2yx a J^xy)))) 

Ax(Fx A(Ay(H(yx^/^ Gy)) ^ ('^'(Vy (H(yx) AJ(xy))))) 

Ax(Fx A Ay[H(yx)/ Gy] '^'Vy[H(yx) A J(xy)]) 



#32. For each k (if x marries the daughter of the brother of the 



father of 



X, then the wife of x marries the son of the brother 



of the husband of the mother of the wife of x) 

Ax(x marries the daughter of the brother of the father of x 

the wife, of x cnrries the son of the brother of the husband of the 

mother of the wife of x) ' ^ 

Ax({a marries blHthe daugher of a}{the brother of a}{the father of a}x 
^ {a^arries l^{nhe wife of a}x{the son of a}{the brother of a} 
{the husband of ay {the mother of a} {the wife of a}x) . 

Ax(f2xB^C^D^x ^ f41xE^C^a1iB^iA^x) 

Ax(F(xB(C(D(x)))) Af(A(x)E(C(A (B (A(x))))))) 



»,/|Q3r If* ^(x is an irlteger and (x is greater than zero or x is equal to ^ 
• .% ^zero)) and for each y(if y is an integer, then y is divisible by x)) 
\ - then X is equal! to 1 



((x^'i^ia^n integer /\(x\is greater than zero v x is equal to zero)) 
Ay(y|^ an integer y \is divisible by x)) x is equal to 1 

(({a is^ an integerlx A ({a is greater than b}xA^ v {a i? equal to b}xA^)) 
i X/Ay({a is an integer }y {a is divisible by b}yx)) ^ {a is equal to b}xB 

^•'if(F'^x, A (G^xA^ V H^xA^)) A \f(?^y ^ I^yx)) ^ H^xB^ 

((Fx A (G(xA) V H(xA))) A Ay(Fy--^ Kyx))) ^ H(xB) 

Fx A [G(xA) V H(xA)] yv Ay[Fy-^ Kyx)] ^ H(xB) 
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Lessoa 16, pp. 150-151 

1. ^Shft- VxF A rw'> 
2. 
3. 
4. 



AxFA(xB) 
FA(BB) 
VxFA(xx) 



#40. 

1. ~6he- VxFv 
2. 
3. 
4. 



VxFA(xx) 

FA(xx>J 

VxFx 



Ml. 

1. -Sho- VxFAfRfv^R rnW) 
2. 
3. 
4. 
5. 



AxAyFA[xB(y)C] 
AyFA[B(C)B(y)C] 
FA[B(C)B(C)C] 
VxFA[B(x)B(C)x] 



Prem 
2, UI 
3', EG 



Prem 

2, EI 

3, EG 



Prem 

2, UI 

3, UI 

4, EG 



#42. 

1. -She- VxFAfB(x)xCl 
2. 
3. 
4. 
5. 



AxAyFA[xB(y)C] 
AyFA[B(B(y))B(y)C] 
FA[B(B(y))B(y)C] 
VxFA[B(x)xC] 



Prem 

2, UI 

3, UI 

4, EG * 



#43. 



1. -6ho- Ax(Vy[H(xy) /I Fy] Vy[H(xy) a GyJ ) 

2. -6ho- VvrH(xv) A Fvl -y VvlHfxv) A GylV 



3. 
4. 
5. 



Vy[H<xy) A Fy] 
H(xy) A Fy 
Vy[H(xy) a Gy ] 



#44. " Ax(Fx- -> Gx). FA - 

1. -€ho- GA 

2. psr| 

#45.' FA(B) VxFA(x) 

U -She- VxFA(x) 
2. I VxFA (x) 



GA t 



A CD 
.3, EI 

4, S, Prem, UI, MP, 4, S, 
Adj, EG 



Prem 1, UI, Prem 2, MP 



Prem, EG 



#46. VxFA(x) .'. VxFx 
1. -She- VxFx \ 
.2. FA(x) ' ^ 
3. I VxFx 



Prem, EI 
2, EG 



ERIC 



#47 • Fa:a is a number _ 
Ga:a is even 

Aabi the product of a and b 

' AxAy(Fx /\ Fy FA(xy)) 
Vx(Fx A Ay(Fy GA(xy)) 
. \ Vx(Fx A Gx) ^ 



1. -She- V x(Fx A Gx) 
2. 



3. 
4. 
5. 

6. 
7. 



'\'Vx(Fx <^ Gx) 
Fx A Ay(Fy ->■ GA(xy)) 
GA(xx) 

'V'FACxx) V 'vGA(xx) 

'\'FA(xx) 
FACxx) 



AID 

Prem 2, EI 

3, UI, 3, S, MP 

2, QN, UI, T65, P/FA(xx), 
Q/GA(xx), BC, MP . 

4, DN, 5, MTP 
Prem 

S, 



UH, J, I'lir 

im 1, UI, UI, 3, "-8^3, 
!. Adj, MP 



Lesson 17. P. 155 



/M8. 



T254 

1. -Sho- VxVyF (xy ) <^ VxVy [ F (xy ) v F(yx)] 
2. 
3. 



5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 



14. 



VxVyF(xy) 
VyF(:<y) 
F(xy) 

VxVvfF(xv V F(vx)1 



VxVy[F(xy) v ■F(yx)] 



'\'VxVyF(xy) 
Vy[F(wy) V F(yw)] 
F(wz) V F(zw) 
'\^[F(wz) V F ( zw) ] 



T255 

1. -6ho- '^>VyAx[F(x}^ 
2'. 
3. 
4. 



5. 



VyAx[F(xy) -t-^- -v-FCxx)] 
Ax[F(xy) ■<-»■ '\-F(xx)] 
'\-(F(yy) F(yy)) 

F(yy) ^ F(yy) 



'\'F(xx)] 



ACD 

3, EI ' 

4, EI 

5, Add, EG, EG 

ACD 

AID 
8, EI 
11, EI 

10, QN, Ur, QN, UI, 10, 
QN, UI, QN, UI, Adj, T66, 
P/F(wz), Q/F(zw), BC, MP 
2, 7, CB 



AID 

2, EI 

3, UI, T90, P/F(yy), 
Q/F(yy), BC, MP 
T91, P/F(yy) 



ERIC 



1^4 
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T256 



1, -gj>e- AzVyAx[F(xy) F(xaU '^^F(x x)3 '^-Vx^xF(iz) 



2. 

3. 

A. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 

12. 



AzVyAx[F(xy) F(x2.) /\. '\'F(xxJ.J 
-She- ! 'v^VzAxFCxz) 



\XF(J 



VzA3£t(xz) 
AxF(xz) 

Ax[F(xy) F(xz) A "vFCxx)] 
F(yy) F(yz) A '\'F(yy) 
F(yz) 

-She- F (yy)..- , ' 



-vFCyy) 
F(yy) 



'^F(vy) 



AID 

A, EI 

2, UI, EI 

6, UI 
5, UI 

AID 

10, .8, ^dj,,7, . 
BC, MP 

7, BC, 9, MP, S 



T257 



2. 


AxAyF(xy) 


3. 


^-She- AvAxF(vx). 


A. 




'\'AyAxF(yx) 




5. 




'\'AxF(wx) 




&. 




'V'FCwz) 




7. 




F(wz) 





AyAxF (yx) 



ACD 
AID 

A, QN, EI 
5, QN,- EI 

2, ur, UI 



1. -She- f'(xA(x)) -tH Vy[Az[F.(zy) 



2. 
3. 
A. 
5. 
6. 



7. 
8. 
9, 

10,- 
11. 
12. 
13. 



-She- ' 



F(zA(x))] 4F(xy)] 



F(xA(x)) 

. -She- Vy[Az-[F(zy).-'- F(zA(x ))] a F(xy) 



WyEAzEFCzy) 
^A!z[F(zA(x) 



F(zACx))] A F(xy)] 
-»■ F(zA(x)"] V 'V'FCxACx)) 



■o[F(zA(x)) F(zA(x)] 
F(zA(x)) F(zA(x)) 



-She- 



Vy[Az[F(-2y) F(zA(x)] a F(xy)] 
Az(F(zw) F(zA(x))] A F(zw)[ 
F(xA(x)) ^ 



V.ACD ; 

AID 

5, QN, UI, T65, 
P/A^['F(zA(x) 

F(zA(x)], * 
Q/F(xA(x)), BC, 
MP 

3, DN, 6, MTP, QN, 
Tl, P^(zA(x)) 

ACD 

10, El 

11, UI, S, S, MP 
2, 9, BC 



EI 



ERIC 



r 



/M9 

T260 

1. -She- 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10, 

11. 

12. 
13. 
14. 
15. 

16. 
17. 
18. 
1^. 
20, 

21. 
22. 
23. 



•2A. 
25. 



VxAy(Fx t-» Fy) ^VxFx v AxFx 



-Sher- 



VxAy(Fx f-* Fy) 
Ay (Fx Fy) 

-St^e - vx-VxFx 



xFx 



'^VxFx 
-She- AxFx 



Fy 




Px f- 


■+ Fy 


,Fx 





VxFx V xFx 



-She- 



"^Vx^x V AxFx 

-She- VxAy(Fx ^ Fy) 



'vJVxAyCFx ^ Fy) 
'^'(Fx ^ Fz) 
-Sh^- >VxFxV (F x 



'^'VxFx 
^Fx A "^Fz 
Fx ^ Fz 



AxFx* 






Foe ^ 


Fz 










Fx ^ 


Fz 





Fx) 



-ghe- AxFx (Fx Fz) 




ACD 

3, EI 

ACD • 

6, DN, EI 

4, UI > 

9, BC, 8, MP 

5, CD 



ACD 



^3^ 



i^^^NTtll, QN, 



EI 



ACD ^. . . , - , 
18, QN, UI,'l8,*QN, UI, Adj, 
T85, P/Fx, Q/Fz, 19, MP* 

ACD ■ 

22, QN, QN, UI, 

Adj, T&2»>P/Fx, 

Q/Fz,MP 
13, 17, 21, SC 

2, 11, CB , J 
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ERIC 



T261 



1, -She- y\x(Fx Vy[Gy a (Hy v Hx)]) -W' 

Vx(Gx ^ Hx) V '^jVxFx V (VxGx /\ Ax[Fx Hx]) 



2. 
3. 
4. 

5. 
6. 
7. 

9. 
10. 
11. 



12: 
13. 
14. 

15. 
16. 
17. 



18. 
19. 
20. 
21. 
22. 

23. 
24. 
25. 
26, 
27. 

28. 
29. 
30. 

31. 



32. 



Ax (Fx VyiGy a (Hy v Hx]) 
-She- %Vx(Gx A Hx) 

[%VxFx V (VxGx A Ax[Fx Hx])] 



%Vx(Gx A Hx) 






-6h©- v\.VxFx ->.(-VxQx A Ax[Fx 4 Hx]) 


1 


'vvaVxFx' 






Fx^ 






Gy A (Hy'v Hx) 






-She- Ax [Fx Hx] 




r 


Fx Hx 




> 


VxGx A Ax[Fx Vhx] 




'x^VxFx V (VxGx A Ax[Fx Hx]) 



Vx(Gx A Hx) V %VxFx v (VxGx A Ax [Fx Hx]) 



6ho- -t- • 

Vx(Gx A px) V, %VjcFx V (VxGx A AxfFx Hx] 
(VxGx A Ax['Fx Hx]) V Vx(Gx / Hx) v -v^VxFix 



6ho- Ax<Fx Vy [Gy A (Hy v Hx) ] ) 

-Shor- Fx, ^ VvrGv A. (Hy v Hx) 1 
Fx _ 

VxGx' A A:^[Fx Hx] v.Vx(Gx A Hx) 
-rjSho- VkGx,A Ax{Px Hx] 
• VvfGv A (Hy V Hx) ] 
VxGx: A AxO'x Hx] 



Gz , . 
Hz V Hx"- 

Vy[Gy A (Hy v Hx) ] 



Sh©- iVx^Gx A Hx) 

Vy[Gy A (Hy v Hx) ] 



Vx(-Gx A Hx) 
Gw A aw . 
Vy[Gy A (Hy v Hx) ] 



Vy[Gy A (Hy v Hx)] 



ACD 



ACD 



ACD 

7, DN, EI 

3, UI, 8, MP, EI 

^ 5, QN, UI, T65, P/Gy, 
Q/Hy, BC, MP, 9, S, 
DN,- MTP, 9, S, MTP, 
T2, P/Fx, Q/Hx, MP 
9, S, EG, 10, Adj 
6, CD 

4, CD 



ACD 

T53, P/Vx Gx/\ 

Ax [Fx Hx], Q/ 

'Vx(Gx 4 HjOv '^'VxFx^Bc 
' / 6^ At P ^ 

ACD # 

20, EG, DN, 17, MTP 



ACD 

23, S, EI 

23, S UI, 20, MP, Add 

24, 25, Adj, EG 



ACD 

28, EI 

29, S Add, 29, S, 
Adj, EG 

21, 22, 27, SC 



2, 15, CB 
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Ex S50 



ThL264. 



(VxFx [VxGx AxHx]) ^ AxAyAz(Fx a Gy Hz) 



/9.. 
iO. 
2/. 
22. 
22. 
24.. 
25.. 
26.. 
27^ 
23. 
29 
29.. 
.11 

ERIC - 



-She- --^ 


"... 




VxFx [VxGx AxHx] 




* ACD 




-Sh©- AxAyAz(Fx a Gy Hz) 










-She- Fx A Gy Hz 














Fx A Gy 








-^"^ ^ 








Hz 








6, S, EG, 3, to, 6, S, EG, MP, UI > 


-She- ^ 


— ^ — ^ f- 




AxAyAz(Fx A Gy Hz) 




ACD ^ 




-Sh©- VxFx-^ [VxGx AxHx] 










VxFx 






ACD 






-She- VxGx AxHx 














1 

VxGx 








ACD 








-She- AxHx 


















Fvq 










11. /fl 










Gv2 










13,^ 










Hx 










9, UI, UI, UI, 15, 16, Adj, MP 








2, 8, CB 



I 

2. 
3. 

I- 
5. 
6. 
7. 
8. 
9 
10. 
11 
12. 

13 
14. 

15. 

16. 

17. 

IS. 

19. 

20. 

21. 

22 
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1 



23 
2L 
25. 
26. 
27 

2Q. 
29. 
30: 

Jl. 
32 



PoUc4t U|tc Deriv*ttonSh««t 



Ex 



#51 



ThL 



269 



/TTioT- VyAx(Fx v Gy) -<-»- AxVy(*Fx y Gy) 



19.. 
20. 
21. 
22. 
22. 
24.. 
25; 
.26. 
2Z 
28; 
29 
JO. 
2/. 
»"2 

ERIC - 





. . . . — * . ■ . . " 




VyAx(Fx V Gy) 




' • ACD 




M • • ^ ■ . 

^ -Sh©- AxVy(Fx v Gy) 




' ' ■ ' — \ ' ~ ' ' ' — 






Ax(Fx""v Gy) 






. 3, EI • « 






yy(Fx V Gy^) 






5, uJ, EG 








AxVy(Fx V Gy) 




ACD \ 




-She- VyAx(Fx v Gy) 












'>'VyAx(Fx V Gy) V 






AID 








v^CFx V Gwi) 






10, QN, UI, QN, EI 








'^'Fx A/vGwi 






T67, P/Fx, Q/Gwi, BC. 11, MP 






Fx V Gw2 






8, UI, EI 






GW2 






• 12, S, 13, MTP 






-She- ^ Ax (Fx v GW2) 






♦ 






Fx v^f5w2 








14, Add 






VyAxCFx V Gy) 






^ ■ ■ '* ^ 15, EG. 




2, 7, CB 



/. 

2 
3. 
L 
5. 
6. 
7. 
8. 
9. 

m. 

11 
12 

13. 
14. 

15. 

16. 

17. 

/8: 

79. 
29.' 

.2L 
.22 



A- 



—T 



23 
24. 
25. 
26. 
27. 
2Q. 
29. 
JO. 
Jl. 
32 
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Lesson l9T~^p. 161-164 
#53 • F(xy) -^^VzF(zy) 

(i) Solved in text 

(ii) Solved in text 

(iii) I:{G(baa)}xy Vz{G(baa)}zy ' ^' ¥ 
II: G(yx,x) VzG(y2z) -3,/^ 

(iy) I: {VvG(awb) }xy Vz{VwG(awb) }zy 
II: VxG(xwy) VzVwG(zwy) 

(v) No; clash of variables. 

(vi) I:{VwGw}xy Vz{VwGw} zy C 
II:VwGw VzVwGw 

(vii) I:{G(abc)}xy -^^ Vz{G(abc)}zy 
II:G(xyc) VzG(zyc) 

(viii) I:{G(bw}xy Vz{G(bw)}zy 
II:G(yw) VzG(yv) 

(ix) No; clash of variables. 

(x) I:{G(a)}xy V^s{G(a)}zy 
II:G(x) VzG(z) 

H^S^. Fx VyFy 

(i) Solved In text 

(ii) Solved in text ^ 

(iii) G(aa) k 

I: .{G(aa)}x Vy{a(aa)}y 
II: G(xx) VyG(yy) 

(iv) No; clash of variables 

(v) No; clash of variables » 

(vi) AwGCwa) 

I^JWka)}x -^^ Vy{AwG(wa)}y 
.^lrl(w^(v|c) Vy{wG(wy)} ^ 

(vii) No possible substituend 

(viii) AwG(ww) ^ 
i: {AwG(ww)}k Vy{AwG(ww)}y 
II: AwG(ww)*^ VyAwG(ww) 

(ix) No possiblei^subs^t&end 

(x) P ■ , . 
I: {P}x -V Vy{P}y — 
II*: P -V VyP ' 

//55. AxFA(xz) VyFA(yz) 

(i) I:- AxF{B(C(b)a)}xz -V VyF{B(C(b)a)}yz ( 

^ II: AxFB(C(z)x) -> VyFB(C(z)y) 

(ii) No; clash of variables 

(iii) I: AxF{B(a)}xz -v VyF{B(a)}yz 
II: AxFB(x) VyFB(y) 

(iv) I: , AxF{B(b)}xz VyF{B(b)}yz 
II: AxFB(z) VyFB(z) 



-71- 150 



»' 

(v) I: AxF{B}xz -> VyF{B}yz ♦ 
II: AxFB -> VyFB 

(vi) I: AxF{B(acb)}xz VyF{B(acb) }yz 
II: • A:jFB(xcz) VyFB(ycz) 

(vii) I: AxF{B(C(a))}xz.-> VyF{B(C(a))}yz 
II: AxFB(C(x)) -> VyFB(C(y)) 

(viii) No. 

(ix) No. 

/(x) I: AxF{B(A(bw)C(a))}xz--> VyF{B(A(bw)C(a))}yz 

II: AxFB(A(zw)C(x)i -> VyFB(A(zx)C(y) ) 



//56. F(A(zy)y) ->'VxF(A(xy)y) 



(i) B[C(h)] 

I: F({B[C(a)]}zy y) -> VxF({B(C(a) ]x^}y) 
II: F(B[(z)]y) VxF[B(C(x)]y) - 

(ii) - No. 

(iii) A(ba) 

I: F({A(ba)}zy y) -> VxF({A(ba) }xy ,y) 
II: F(A(yz)y) -> Vxr(A(yx)y) 

(iv) No, 
,(v) No. 

(i) Solved in text. 

(ii) ' Solved 'in <ext. 

♦ « 

Ciii), Ax(Fx -> {AxG(yz)}) (VxFx -> {AxG(yz^l) 
Ax(Fx AzG(yz)) -*-»■ (VxFx AzG(yz)) 
Av({F(aw)}x -> AzG(yz)) (Vx{F(aw)}x -^zG(yz)y 
Ax(F(xw) -> AzG(yz)) (VxF(xw) ^ AzG(yz)) 
Ax(F(xy) -> AzG<yz)) ^ (VxF(xy) -> AzG(yz)) ^ 

(iv) '\'VxFx Ax(Fx Gx) ^ . ' ' 
'V'Vx{VyF(ay) }x Ax({VyF(ay) }x Gx) 
'V'VxVyF(xy) Ax(VyF(xy) Gx) ' 
'V'VxVyF(xy) -> Ax(VyF(xy) -> {AzG(A(a)zB(a)) }x) 

■ '\'VxVyF(xy) Ax(VyF(xy) -> AzG(A(x) ?B(x^) ) . 

(v) . No. 



1st 
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(vl) 



y -»■ VxFx 
{F(za)}y -V Vx{F(za)}x 
F(2y) -V VxF(zx) 
F(xy) -»■ VxF(xx) 




M 

.AyAz[Fz ^ GA(z)] 



ACD 
'2, UI 
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c 




Lesson 20, pp. 167-169 
#59/ Solved in text 
//60. T230 

1, -8he- Vx(Fx AxFx) 



'^'Vx (Fx 


AxFx) 


^(AxFx 


AxFx) . 


AxFx 


AxFx 



AID 

2, T222, P/AxFx, IE 
Tl, P/ xFx 



•#61 
1. 
2. 

3. 

4. 



T265 , 

-She- Ax(Vy[H(xy) A Fy] -> \)^[HCxy) a Gy]) 
AxAvVz(j{('xv) A Fv ->-"'Mxz) Gz) 



Ax(Vy[H(xy)'V/v Fy] -> Vy[H(xy)/A Gy])\ 

A3<'(Vy{H(xy) a Fy] yVy[H(ky/ A Gy]) 
^ A3i(Vv'{H(xy) A Fyl/-> Vz[H(xz) a Gz]) 
^ AxAy(H(xy) ^ Fy A Vz[H(xz) ^ Gz.]) 



AxAvVz(H(xy) .a' Fy -> H(xz) a Gz) 



//62, T266 



1. -Sho- Ax(Fx A VyG(xy) -> Vy [H(xy) A AzJ (xyz) ] ) 
AxAvVwAzfFx A G(xv) -> H(xw) A J(xwz)1 



3. 
4. 



Ax(Fx A VyG(xy) -> Vy[H(xy) A AzJ(xyz)]) 

Ax (Fx/ A VyG(xy) -> Vw[H(xw) a AzJ (xyz)]) 
AxAy(Fx AG(xy) -> VwAz[H(xw)A J(xwz)]) 
AxAyVwAz(Fx A G(xy) •> H(xw) A J(xvz)) 



m 


. T268 


/' 


S 


1. 


-Sho- 


"VyAxCFx Gy) AxVy(Fx Gy) 


2. 


VyAx(Fx 


Gy) 


r 


3. 


AxVy (Fx 


Gv) 





T91 
2, AV 

3, T222, AV, x/w, FAot^j^'^"' 
P/Vz[H(xz-) A Gz], IE, 

4, T220, AV, x/z, 
P/H(xy)AFy, F/[H(xa) A Ga] , 
IE ■ 



T91, AV y 

2, T216, AV, IE 

3, T220, IE, 
T219, IE 



ACD 

T221, IE, T220, AV, 
y/w, IE, T221,IE, 
T220, AV, IE 



ERIC 
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T271 




1. 


-Sh6- 


AxAyVz(Fx A Gy Hz) 






AyVzAx(Fx A Gy Hz.) 


2. 


AxAyVz(Fx /^ Gy Hz) 






^ AxAy(Fx A Gy VzHz) 


3; 




-^-^^ Ax^Fx A VyGy VzHz) 


A. 




^ (VyGy A VxFx VzHz) 


5. 




^AyVz(Gy A VxFx HzO 


6. 




■^-^^ AyV^Ax(Fx A Gy Hz) 



#65. Solved in text."* 



T91, T220, AV, IE 

2, ^T22l, AV, IE, 
T216, AV, IE 

3, T221, IE, T24, IE, 
T216, IE 

4, T221, AV, IE, T2^0, 
AV, IE 

5, T216, IE, Tf2l, IE, 
m» IE 



//66. Scheme of abbreviation — F^: a is an inhabitant of b; G^: a shaves b; 
A^: Berkeley; B^: Alfred 



Premise 1: Ax(F(xA) [S(Bx) 
Premise 2: F(BA) 
Conclusion: S(BB) 



^S(xx)]) 



zfihe^S(BB) 



^^S(BB) 
S(BB) 



AID 

Prem 1, UI, Prem 2, MP, 
BC, 2, MP 



//67. Scheme of abbreviation — F^: a is a student; G^ : a is a problem; 
H^: a is able to solve b; I^: a is a teacher 

Premise 1: Ax(Fx^-^ Vy(Gy a H(xy)))A Vy(Gy a 'vH(xy)) 
Premise 2: Vx(Ix a Ay[Gy H(xy)]) 
Conclusion: Vx(Ix a fvFx) 



1. 


-She- VxClx A 'v.Fx) • 


2. 


'\'Vx(Ix A 'v.Fx) 


3. 


Ix A Ay[Gy -> H(xy)] 


4. 


Ix A wFx' 


5. 


Vy.(Gx A H(xy)) a Vy(Gy A 'V'H(xy)) 


6. 


Gy A 'v.H(xy) 


7. 


H(xy) 


8. 


'\'H(xy) 



AID 

Prem 2, EI 

2, QN, T40, IE, UI 

Prem 1, UI, 4, S, DN, MP 

5, S, EI 

3, S, UI, 6, S, MP 

6, S 




■a. 

-75- l-M.v' 



0- 



#68. Scheme of abbreviation — F^: a is a member of the Board of Regents; 
G^: a distrusts b;'H^': a is a member of the Communist Party; 



I^: a is a proponent of Marxism: J^: a is on the faculty 



Premise 1: Ax(Fx -> Ay [Hy-^'^'G(xy) ] ) 
Premise 2: Ax(Ix Hx) 
Premise 3: Vx(Fx a Vy[Iy a '^(xy)]) 
Conclusion: Vx(Hx a Jx) 



1. 
2. 
3. 
4. 

5. 



She- Vx(Hx A Jx) 



Fx A Vy[Iy A '\.G(xy)] 

ly A 'vG(xy) 

G(xy) 

'\'G(xy) 



/^Prem 3, EI 
2, S, EI 

Prem 2, UI, 3, S, MP, Prem 1, UI, 
2, S, MP,^ III, MP 



#69. Scheme of abbreviation — F^ : a is a student; G^: a likes b; 
H^: a is a course; I^: a takes b; J^: a is a philosophical study; 



: a is a mathematical study. 



Premise 1 
Premise .2 
Premise 3 



/t5cAy(Fx A HyAl(xy) '\^G(xy) v '\'Vz[Hz a I(x2) a '\^Jz]) 
'^'Vx(Kx A Jx) 

Vx(Fx A '\^Vy[I(xy) A 'x.Ky] A AyfHy A I(xy) ->'^^(xy)]) 



Conclusion: Vx(Fx A '\^Vy[l<xy)A HyJ) 

1. -8he- Vx(Fx a -^^Vvfl(xv) a Hvl) 
2. 



3. 
4. 

5. 



'\'Vy(Fx A '\^Vy[I(xyy A Hy]) 
Fx a '\'Vy[I(xy) a '^^Ky] a Ay[Hy A I(xy) 
I(xy)A Hy 

/ 

/ 

'^G(xy) V '\'Vz[Hx a I(xy) a J3z] 



G(xy)] 



6. 




I(xy) /^ 




7. 




V vvKy 




8. 
9. 


vvKy 
vvJz 






10. 


'^(I(xy) 


A Hy). 





AID 

Prem 3, EI 

2, QN, UI, T46, IE, 
DN, 3, S, MP, EI 
Prem 1, UI, UI, 
T24, 4, IE, 3, S. 
Adj, MP 

3, S, UI, T24, IE, 

4, MP 

3, S, S, QN, UI, 
T65, IE 

4, S, DN, 7, MTP 
Prem 2, QN, UI, T65, 
8, MTP 

"6, T65, IE, 9, MTP 



ERIC 
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'A 



#70. Scheme of abbreviation — F^: a is a member ot b; G^: a owes b to c; 
V}', a Is a debt; I^: a has paid b; A°: the clu^; : the treasurer of a; 
C°: the entrance fee. 

Premise 1: -x-VxCFxA) a Vy(Hy A G(xyB(A)))) 
Premise 2: Ax(F}cA) A -x-^CxC) Vy(Hy A G(^yB(A)))) 
Conclusion: F(B(A)A) I(F(A)C) 




1. • 


-She- F(B(A)A) ^ I(B(A)C) /\ 




2. 


F(B(A)A) V \ 


ACD 


3. 


-She- I(B(A)C) ' 




4. 


'V'I(B(A)C) 




5. 


F(BA) ^'V'I(B(A)C) ^ Vy(Hy a G(B(A)yB(A))) 


Prem 2, UI 


f- 


F(BA) 'V'VyCHy A G(B(A)yB(A) ) ) 


Prem 1, UI, 






T39, IE 


7. 


Vy(Hy A G(B(A)yB(A) ) ) 


2, 4, Adj, 5, MP 


8. 


'V'VyCHy A G (B (A)yB (A) ) ) 


6, 2, MP 
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Ident Groiv Section / V S Q . 

A _ • ■ 2. 

3: ^ 3. 

4 . ■ ■ 4. 

5. - • 5. 

6. : . 6: 

7. ^ ^ . 7. 

a_ ^ ^ a 

■ 9 ■ 9 

10: . : 10. 

' //._ - • // 

/2 ^ 12. 

13 : ^ ^ 13 

14. ■ . _14. 
IS - • 15. 

■ 18. , 16. 

/7. ■ ^ ^ . L 17. ■ 

/8. _■ ■ IQ. 

19. . 19. 

■ 20 ^ J ) 

21: ^ ?1 

22 . ^ ?? 

■23:^ . . /- ?3 

24. . ^ ?4 

?3- ■ . ?^ 

26.^ ^ . , _ . ? S 

27 . . . . . . ■ ' • ? 7 

2Q. ^ ^ ^ L_ P R 

■2 9. ■ ■ 29. 

12— : — — 7^ 

31.- V 

FRI(^ M mof. lln«i »f» needed. »dd I Undird " "H r^'"/^ " * " " Poi*c»t totlc D*rtv»tlon She«t 
^.JSr^,„, notebook p«p«r U«< on* ild* o( th# th^ct 



Ex_ Th Name. 



w ^, , ^ , ^ > . . . , 

L K|v^^ ii mof lines ar# needed, »dd aundard ^ Polecat Logic Derivation Shevt' 

LiJ i LJ ii J i fe «i j i ij,l l J not«booX paper. Uae one tide of the ahect ^ K£> /H 



